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NEDERLANDSTALIGE SAMENVATTING  
De slaagkansen aan de Vlaamse universiteiten zijn bijzonder laag. Lage slaagkansen 
krijgen binnen Europa meer en meer aandacht omdat zij gepaard gaan met belangrijke 
maatschappelijke kosten. Vooreerst zijn er de rechtstreekse kosten voor de ouders en de 
studenten. Daarnaast zijn er de hoge kosten voor de overheid om het hoger onderwijs in te 
richten. Maar de belangrijkste kosten volgen uit het uitstel van toetreding tot de 
arbeidsmarkt. Het invoeren van samenwerkend leren kan de slaagkansen positief 
beïnvloeden. Eén van de best bevonden technieken binnen samenwerkend leren is team-
gestuurd leren. Om in te spelen op de groeiende diversiteit aan studenten in de eerste 
bachelor en om studenten aan te zetten om doorheen het jaar te studeren (om zo de 
slaagkansen te verhogen), werd team-gestuurd leren geïmplementeerd binnen de 
oefeningenlessen van een bepaald vak in het eerste jaar aan de Faculteit Economie en 
Bedrijfskunde. Studenten kunnen kiezen tussen twee leertrajecten: ofwel opteren ze voor de 
plenaire oefeningenlessen waarbij de lesgever de oefeningen uitlegt en studenten eventueel 
vragen kunnen stellen. Deze plenaire sessies worden georganiseerd in groepen van 150 tot 
200 studenten. Ofwel opteren ze voor een team-gestuurd leertraject waarbij ze tijdens de les 
samenzitten in een vast team van 5 à 6 studenten om de oplossing te bespreken. De lesgever 
loopt rond, stuurt bij, beantwoordt vragen en maakt een plenaire conclusie. Beide condities 
krijgen hetzelfde eindexamen. 
 
In dit doctoraat wordt team-gestuurd leren binnen het vak accounting bestudeerd in 
drie verschillende studies. Hierbij wordt onderzocht of team-gestuurd leren een effectieve 
leermethode is, of het beantwoordt aan de vraag vanwege de studenten, en of het een bepaald 
type student aanspreekt, en welke groepssamenstelling het meest doeltreffend is voor elk van 
de studenten. 
 
De eerste studie onderzoekt de voorkeur voor team-gestuurd leren en het effect van 
team-gestuurd leren op leerprestaties. Deze studie legt de link tussen karakteristieken van de 
student en zijn/haar voorkeur voor bepaalde leermethodes (studievoorkeur). Informatie 
betreffende de studievoorkeur kan lesgevers in het hoger onderwijs helpen om de juiste 
leertechniek te kiezen en om beter in te spelen op de noden en de behoeften van de 
studenten. Voorgaand onderzoek heeft de relatie tussen studievoorkeur, gender en 
voorkennis reeds aangetoond. De relatie tussen studievoorkeur, motivatie en leerstrategie 
daarentegen, werd nog niet onderzocht. Bijgevolg, heeft deze studie enerzijds motivatie, 
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leerstatie, gender en voorkennis opgenomen, met de bedoeling om een profielkaart te creëren 
voor studenten die kiezen voor team-gestuurde of plenaire oefeningen. Anderzijds, wordt het 
effect van team-gestuurd leren op examen score onderzocht. Een quasi-experiment werd 
georganiseerd voor studenten in de eerste bachelor in de Economische Wetenschappen, in de 
toegepaste Economische Wetenschappen en de toegepaste Economische Wetenschappen: 
Handelsingenieur (N= 291). Studenten konden kiezen tussen team-gestuurde oefeningen en 
plenaire oefeningen. De resultaten tonen aan dat in vergelijking met de plenaire sessies, meer 
meisjes kiezen voor team-gestuurd leren. Ook trekken we in de team-gestuurde conditie 
voornamelijk studenten aan met een lager bekwaamheidsniveau. De team-gestuurde 
studenten zijn in vergelijking tot de plenaire groep, meer intrinsiek gemotiveerd, maar 
hebben minder zelfvertrouwen (i.e. geloof dat het eigen kunnen zal resulteren in een 
positieve uitkomst). Bovendien zijn de team-gestuurde studenten meer op zoek naar hulp 
vanwege lesgevers en medestudenten. De resultaten tonen echter aan dat team-gestuurd 
leren leidt tot een stijging in examenscore, in vergelijking met de plenaire oefeningen, zelfs 
wanneer wordt gecontroleerd voor het initiële verschil in bekwaamheidsniveau en het 
verschil in gendersamenstelling tussen beide condities. De resultaten tonen ook aan dat de 
stijging in examenscore niet werd geëvenaard voor de andere vakken en dat het experiment 
geen negatieve impact heeft op de scores van de andere vakken tijdens het betreffende 
semester. We kunnen hieruit dan ook besluiten dat team-gestuurd leren, ook op universitair 
niveau, een adequate leermethode is. 
 
Eerder onderzoek heeft aangetoond dat het kortzichtig is om eenzijdig te focussen op 
prestaties van de student. Dit is ook de reden waarom de tweede studie van dit doctoraat in 
een kwantitatieve en een kwalitatieve analyse, focust op het welbevinden en de 
leerervaringen van de studenten. Het welbevinden en de leerervaringen van de team-
gestuurde studenten wordt vergeleken met die van de plenaire sessie. Een post-
experimentele vragenlijst met open en gesloten vragen wordt afgenomen (N = 353). Team-
gestuurde studenten rapporteren significant hogere scores op welbevinden. Bovendien 
hebben de team-gestuurde studenten ook betere ervaringen met de cursus. De team-
gestuurde studenten gaan de lesgevers als beter beoordelen in vergelijking met de studenten 
uit de plenaire sessie. Al deze effecten blijven significant, ook al wordt gecontroleerd voor de 
prestaties van de student. Team-gestuurde studenten hebben bovendien het gevoel dat 
algemene vaardigheden beter ontwikkeld zijn in vergelijking met de studenten uit de plenaire 
oefeningen. Belangrijk is dat de twee condities niet verschillen met betrekking tot ervaren 
werklast of de transparantie betreffende de verwachtingen naar eindevaluatie. Studenten in 
beide condities weten wat van hen verwacht wordt en ervaren de werklast op een gelijke 
manier. Dit laatste is zeer interessant, omdat de team-gestuurde studenten wel significant 
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meer tijd spenderen aan het vak in vergelijking met de studenten in de plenaire sessies. 
Team-gestuurd leren zet studenten bijgevolg aan om tijdens het jaar meer tijd aan accounting 
te spenderen, terwijl ze de werklast als gelijk ervaren. Een analyse van de open vragen, leert 
ons dat beide leertrajecten als nuttig en leerrijk worden beschouwd. De stimulans om 
wekelijks voor te bereiden wordt beschouwd als de belangrijkste sterkte van het team-
gestuurde traject, terwijl een algemene en gedetailleerde uitleg van de oefening beschouwd 
wordt als het grote voordeel van de plenaire sessies.  
 
Geïnspireerd door de resultaten van de twee voorgaande studies, ligt de focus bij de 
derde studie van dit doctoraat op de team-gestuurde studenten alleen. Het effect van 
samenwerkend leren op leerprestaties (examenscore) werd niet eenduidig vastgesteld in 
vorig onderzoek. Sommige studies rapporteren een positief effect en andere geen. 
Wetenschappers melden dat groepssamenstelling hierin een belangrijke rol speelt. Ondanks 
het belang van de groepssamenstelling, is dit slechts weinig onderzocht in het hoger 
onderwijs. Onze unieke setting biedt het grote voordeel dat we over een ruime dataset 
beschikken. Dit quasi-experiment werd vier opeenvolgende jaren bij de eerste bachelor 
studenten uitgevoerd. Het eerste bachelor jaar wordt typisch gekenmerkt door een grote 
diversiteit aan studenten, zeker met betrekking tot hun begincompetencies. Het is dan ook de 
vraag of een bepaalde groeperingsvorm even voordelig is voor sterke als voor minder sterke 
studenten. Zal een student met een hoog bekwaamheidsniveau meer leren in een heterogeen 
team (samengesteld door sterke en minder sterke studenten) of is een homogeen team (met 
voornamelijk sterke studenten) voordeliger. Dezelfde vraag geldt voor de minder sterke 
studenten. Welk team is voor hen het meest voordelig: een homogeen team (met 
voornamelijk minder sterke studenten) of een heterogeen team (samengesteld door sterke en 
minder sterke studenten). Daarnaast kan ook het groepsproces in de verschillende soorten 
teams “anders” verlopen. Het doel van deze derde studie is dan ook tweeledig: (a) de impact 
van groepssamenstelling op examenscore achterhalen en (b) het effect van de 
groepssamenstelling op het teamproces onderzoeken. Met betrekking tot het teamproces, 
hebben we ons in deze studie gefocust op de aanwezigheid tijdens de groepsdiscussies, de 
voorbereidingstijd (goede voorbereiding leidt tot een rijkere discussie) en het 
samenwerkingsproces tijdens de sessies. Data voor vier opeenvolgend jaren werd verzameld, 
wat resulteerde in 135 teams. De resultaten tonen aan dat het effect van de 
groepssamenstelling op examenscore verschillend is voor de sterke en minder sterke 
studenten (hoge versus lage competentie). Studenten met een lage competentie profiteren het 
meest, als ze in een heterogeen team werken. Voor studenten met een hoge bekwaamheid 
maakt het niet uit, of ze nu in een heterogeen team werken of in een homogeen team met 
vooral sterke studenten. Anderzijds ervaren zij ook geen nadelige effecten van het 
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samenwerking met minder sterke medestudenten in een heterogeen team. Met betrekking tot 
het teamproces, hebben we geen impact gevonden van groepssamenstelling op aanwezigheid. 
We vonden daarentegen wel een effect van groepssamenstelling op voorbereidingstijd. De 
minder sterke studenten besteden meer tijd aan voorbereiding als ze samenwerken in een 
heterogeen team, dan wanneer ze samenwerken in een homogeen team met minder sterke 
studenten. Daarnaast rapporteren heterogene groepen ook een positiever groepsproces. Dit 
doet ons besluiten dat team-gestuurd leren in heterogene teams effectief is. Sterke studenten 
fungeren als model en geven bijkomende uitleg aan de minder sterke studenten, die door 
deze additionele hulp gestimuleerd worden om meer tijd aan het vak te spenderen, wat dan 
ook leidt tot een beter eindresultaat. 
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ENGLISH SUMMARY 
Students’ completion rates are of great importance across Europe. It is recognized 
that students who not complete their programme create financial problems for their parents, 
future employers and the university. Cooperative learning is found to increase students’ 
retention and completion rates. Team learning is one of the most thoroughly evaluated 
cooperative learning techniques. Team learning is an educational method that combines 
interactive small group learning with lecture-based content delivery. The setting is a group of 
undergraduates at the university, where students have the choice either to attend the 
tutorials in a team or a lecture-based setting. 
 
The core aims of this dissertation are (i) to explore the effectiveness of team learning 
for first year accounting students and (ii) to attain some understanding about the effect of 
group composition.  
 
The first paper addresses the effect of team learning on the student’s profile and 
student’s performance. This study investigates students’ preference for team learning and its 
effectiveness, compared to lecture-based learning. Knowledge concerning student 
preferences can help instructors to select the appropriate teaching strategy and to structure 
the academic environment to better serve students’ learning needs. A quasi-experiment was 
set up in a financial accounting course in the first-year undergraduate of the Economics and 
Business Administration Program (N = 291), where students are able to choose between one 
of the two learning methods (team learning or lecture-based) and subsequently follow their 
preferred method of pedagogy. In respect to the learning preferences, previous studies have 
explored gender differences and differences in ability level. Few studies, however, have 
investigated the relationship of instructional preferences with motivation and learning 
strategies. Therefore, differences in learning strategy and motivation, gender, and prior 
achievement will be addressed in order to construct a profile card for students preferring 
team or lecture-based learning at university level. The second objective is to explore whether 
a team-based approach is more effective than lecture-based learning approach, when 
students participate in their preferred method. The results show a higher preference for team 
learning for female students than for male students Furthermore, students with a preference 
for team learning have on average a lower ability level, are more intrinsically motivated, have 
less control of their learning beliefs, are more help seeking, and are more willing to share 
their knowledge with peers. The team learning approach results in increased performance, 
compared to the lecture-based setting, while controlling for differences in gender and ability. 
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This beneficial effect of team learning on performance was not found for other courses (in 
which team learning was not implemented), leading to the conclusion that team learning 
offers an appropriate learning method at the university level without effecting other courses 
taught in the same semester. 
 
Research has shown that most of the cooperative learning studies focus on 
performance, while other learning outcomes are often neglected. Direct feedback from the 
students can be used to refine and further develop the cooperative learning environment. It is 
however very interesting and important to consider information concerning satisfaction and 
course experiences when educators design and construct their learning environment. That is 
why the second study discusses student satisfaction and course experiences. Course 
experiences and satisfaction, as perceived by students in the team learning condition, are 
compared to those in a traditional lecture-based control condition. A post-experimental 
questionnaire, with open and closed-ended questions, was administered. Students report 
significantly higher levels of satisfaction in the team learning condition and more positive 
course experiences compared to students in the lecture-based condition. Good teaching is 
rated higher for by the team learning students. Team learners report a significantly higher 
score for generic skills compared to individual learners. Of note, no significant results are 
found for clear goals and standards. Students in both conditions know what was expected 
equally. More interestingly, no significant differences are found concerning perceived 
workload in either condition, while students in the team learning condition actually report 
more time spent in comparison to the lecture-based learners. The increased time spent on 
accounting in the team learning condition results in increased learning, as evidenced by 
higher grades on the final exam in the team learning condition. An analysis of open-ended 
questions reveals that both learning conditions fit for particular students. High pre-class 
preparation is considered the strength of the team learning condition, while the 
comprehensive explanation by the teacher is the most frequently mentioned advantage of the 
lecture-based condition. This study further contributes to the practice of accounting 
education by illustrating a way to implement team learning in a large undergraduate 
accounting course. 
 
Inspired by the results of the previous two studies, this study focusses on the team 
learning students in particular. In order to optimize the learning technique, we investigate 
under which conditions team learners benefit most. In prior literature – mostly on primary 
and secondary education students - results concerning the effect of cooperative learning on 
performance are ambiguous. Some studies report a beneficial effect of team learning on 
performance while other studies report no impact at all. In this respect, cooperative learning 
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researchers state that unsuccessful outcomes of group work possibly stem from the group 
composition. Although group composition is said to play a pivotal role in terms of enhancing 
the success of cooperative learning, only a few research studies tackled this issue. The 
purpose of third study is twofold (a) to compare group composition on the exam performance 
of undergraduate students, identified as high- and low-ability students and (b) to compare 
the overall effect of group composition of the teams on the group process (attendance during 
team discussions and time spent for preparation at home). A quasi-experiment is 
administered for a first-year undergraduate accounting class for four subsequent years. 
Students (N= 544) have the autonomy to choose their own group members, resulting in 135 
teams. Three group compositions were considered: homogeneous low-ability teams (with 
mainly low-ability students), heterogeneous teams (with at least two low-ability students and 
at least two high-ability students) and homogeneous high-ability teams (with mainly high-
ability students). 
Results show that there are differential effects of group composition on low- or high-ability 
students. Low-ability students benefit most in heterogeneous groups. High-ability students 
perform equally if they are grouped in a heterogeneous team or a homogenous high-ability 
team. High-ability students do not suffer from detrimental effects if they cooperative with 
low-ability peers. In addition, we investigated the effect of grouping on the group process of 
the teams. There is no effect of group composition on attendance. However, we do found an 
effect of group composition on preparation time and collaboration process. Low-ability 
students spend more time on accounting if they work in heterogeneous teams, compared to 
homogeneous low-ability teams. Moreover, heterogeneous teams report a significant better 
group process than did the homogenous low or homogenous high groups. This indicates that 
team learning in heterogonous groups can give assistance to students with low academic 
abilities, who might need additional support and guidance.  
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CHAPTER 1: GENERAL INTRODUCTION  
 
In Europe, the completion rates at higher education are relatively low. This is a 
problem across Europe, as success in higher education is vital for jobs, social justice and 
economic growth. The ‘Organization for Economic Co-operation and Development’ (OECD) 
has shown that there is a very wide variation concerning completion rates across European 
countries. In its Education at a Glance 2013 the OECD states that on average, some 30% of 
tertiary students leave higher education without graduating (Fig. 1). A student who completes 
a tertiary education is one who enters a tertiary-type A1 programme and graduates with either 
a tertiary–type A or a tertiary-type B2 qualification. On average across the 18 OECD countries 
for which data are available, some 32% of tertiary students did not graduate from a 
programme in higher education. In Hungary, New Zealand, Norway, Sweden and the United 
States, more than 40% of those who enter a tertiary programme do not graduate at the 
tertiary level of education in contrast to their counterparts in Denmark, Finland, France and 
Japan, where less than 25% do not graduate (OECD, 2013). For Belgium, and in particular 
Flanders, 27% of the tertiary students left higher education without graduating (OECD, 
2013). The graduation data for Flanders concerns the entrants (from 2007-2008) who are 
registered as having graduated in the following years until the academic year 2010-2011, or 
who are still in tertiary education.  
 
It is recognized that students who do not complete their programme create financial 
costs for their parents, the universities and the society. (Declercq & Verboven 2010; Yorke, 
1998). Indeed, the costs of the public purse of non-completion are high. Arguably, staff has 
wasted time and efforts spent on students who subsequently withdraw. In addition, resources 
devoted to students who fail to finish their programmes are lost (Bennett, 2003). However, 
the most important costs arise perhaps from the delay in entering the labour market 
(Declercq & Verboven, 2010). Retaining students and fostering their potential has become a 
                                                             
 
1 Tertiary-type A programmes are largely theory-based and are designed to provide sufficient 
qualifications for entry to advanced research programmes and professions with high skill 
requirements. Tertiary-type A programmes have a minimum cumulative theoretical duration (at 
tertiary level) and typically last four or more years (OECD). 
2 Tertiary-type B programmes are typically shorter than those of tertiary-type A and focus on practical, 
technical or occupational skills for direct entry into the labour market, although some theoretical 
foundations may be covered in the respective programmes. They have a minimum duration of two 
years full-time equivalent at the tertiary level (OECD). 
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major issue for European universities. There are many reasons why students leave the 
university before they graduate, some of which are unpredictable and will be ever-present. 
However, actions are possible at various levels of the educational system to reduce the 
likelihood of an unnecessarily early departure (Yorke, 1998). For example, cooperative 
learning is found to increase student retention and completion rates (Lau, 2003) and 
cooperative learning shows positive effects on student performance (Johnson, Johnson, & 
Smith, 1991). Cooperative learning is the instructional use of small groups in which students 
work together to maximize their own and each other’s learning (Slavin, 1991). 
 
Research has indicated that a substantial proportion of non-completion occurs 
during, or at the end of the first year in higher education (Yorke, 1997). During the first year 
in higher education students face many considerable changes. Many of those students, 
entering direct from secondary school have to learn to live away from home as well as to deal 
with a very different learning environment in which they will be responsible for their own 
learning (Yorke, 2000). 
During my doctoral research period, we have implemented a form of cooperative learning in 
the first year undergraduate with the aim to engage students throughout the semester in 
order to improve their chance of succeeding. There is a straightforward and well-known 
relationship between academic performance and persistence, the more students pass their 
examinations, the fewer the drop out will be (Schmidt, Cohen-Schotanus & Arends, 2009). 
Upfront investing in active learning of students has the potential to save costs in the future. 
Costs that are enormously, if students don’t pass their exams. Active learning leads more 
students to attain sufficient levels of academic performance and therefore results in fewer 
delays and higher graduation rates (Schmidt et al, 2009).  
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Figure 1: Proportion of students who enter tertiary-type A education and graduate with at 
least a first degree at this level, by status of enrolment (2011) 
 
*Note 1:  
Data on completion rates were collected through a special survey undertaken in 2012 by the OECD. The completion rate is 
calculated as the ratio of the number of students who graduate from an initial degree (bachelor degree) during the reference 
year to the number of new entrants in this degree n years before, with n being the number of years of full-time study required 
to complete the degree. The calculation of the completion rate is defined from a cohort analysis in one-half of the countries 
listed. The estimation for the other countries assumes constant student flows at the tertiary level, owing to the need for 
consistency between the graduate cohort in the reference year and the entrant cohort n years before (cross-section method).  
 
*Note 2: 
The data concerning entrants relates to students participating for the first time in the Flemish higher education for the 
academic year 2007-2008. The entrants in ISCED 5A are students who are registered in an academic bachelor degree 
(ISCED 5A first). The entrants in ISCED 5B are students who are registered in a professional bachelor degree (ISCED 5B 
first). The graduation data concerns the entrants (from 2007-2008) who are registered as having graduated in the following 
years until the academic year 2010-2011, or who are still in education.  
 
1.THEORETICAL PERSPECTIVES ON COOPERATIVE LEARNING 
 Cooperative learning is a widely researched instructional technique, in which students 
are assigned to small groups to complete a task, solve a problem, analyze a scenario, 
complete a project, or take a test. 
There are at least four general theoretical perspectives explaining why cooperative learning 
has a positive effect on student performance: motivationalist, social cohesion, cognitive-
developmental and cognitive-elaboration (Slavin, Hurley, & Chamberlain, 2003).  
 Motivationalist-oriented scholars focus on the reward or goal structure under which 
students operate (Slavin, 1995). The motivationalist perspective presumes that the use of 
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group goals or group rewards enhances performance. But they also believe that cooperative 
learning will only work if, and only if, the group rewards are based on individual learning of 
all group members (Slavin, 1995). The only way the team can succeed is to ensure that all 
team members have learned. That is the main driver why team members’ activities should 
focus on explaining concepts to each other. By contrast, the social cohesion perspective - also 
called social interdependence theory - suggests that the effects of cooperative learning are 
largely dependent on the cohesiveness of the group (Slavin et al., 2003). In essence, students 
will engage in the task and help one another to learn because they identify with the group and 
want one another to succeed (Johnson and Johnson, 1989; 1999). The idea is that if students 
value their group mates and are dependent on one another, they are likely to encourage and 
help the other group mates to succeed (Slavin et al., 2003). The cognitive perspectives 
focuses on the interactions among groups of students, holding that these interactions 
themselves lead to better learning and thus better achievement for reasons that have to do 
with mental processing of information rather than with motivations (Slavin et al., 2003). The 
fundamental assumption of the developmental perspective on cooperative learning is that 
interaction among students around appropriate tasks increases their mastery of critical 
concepts. The cognitive developmentlists attribute these effects to processes outlined by 
scholars such as Piaget and Vygotsky. These scholars argue that students will learn from one 
another because in their discussions of the content cognitive conflicts will arise, inadequate 
reasoning will be exposed, disequilibration will occur, and higher quality understandings will 
emerge. The cognitive elaboration perspective instead asserts that learners must engage in 
some manner of cognitive restructuring (elaboration) of new material in order to learn them. 
Cooperative learning is seen to facilitate that process. Research on cognitive psychology has 
long held that if information is to be retained in memory and related to information already 
in memory, the learner must engage in some sort of cognitive restructuring, or elaboration, of 
the material (Wittrock, 1986). One of the most effective means of elaboration is explaining 
the material to someone else. Part of the theory behind the use of cognitive elaboration 
explanation is that if students learn to evaluate others’ writing, they will become better 
writers themselves.  
 The different theoretical perspectives underpinning cooperative learning may be seen 
as complementary, not as exclusive alternatives (Slavin, 2010). For example, motivational 
theorists would not argue that the cognitive theories are unnecessary but instead assert that 
motivation drives cognitive process, which in turn produces learning (Slavin, 2010). 
Similarly, social cohesion theorists might identify the utility of extrinsic incentives to lie in 
their contributions to group cohesiveness, caring and pro-social norms among group 
members, which in turn affects cognitive processes (Slavin, 2010).  
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2.EMPIRICAL SETTING 
 Based on prior literature and the promising results of cooperative learning, team 
learning has been organized in our first year undergraduate. Team learning is one of the most 
thoroughly evaluated cooperative learning techniques (Slavin, 1991). Although cooperative 
learning has been studied in a large number of studies, there is a need for more research on 
higher education students according to scholars such as Slavin et al. (2003). The general 
research question of this PhD-research is investigating the effectiveness of team learning, 
compared to lecture-based learning. Team learning is an educational method that combines 
interactive small group learning with lecture-based content delivery. The experiment was set 
up within the framework of the university course ‘Accounting II’, which is a mandatory 
course for all first year students in economics, business economics and business engineering. 
Based on the five basic elements of Johnson and Johnson (1989) we implemented team 
learning in a first year undergraduate (Table 1), since the first year is crucial for possible drop 
out (Bennett, 2003). The setting is quite unique, because the quasi-experiment was set up in 
an authentic setting for the tutorials. We offered students the possibility to choose between 
team learning and lecture-based learning for the tutorials.  
 Once students have stipulated their learning path, they receive a whole different 
approach of learning and teaching. In the lecture-based learning path attendance and 
preparation is completely voluntary. The instructor presents the solution and discusses 
difficulties and pitfalls. The instructor is the primary source of information and guides the 
students through the assignment. At the end of the session, students have the opportunity to 
ask questions. For the team learning path, students self-select their team (five or six 
students). Additionally, students are encouraged to attend classes and are stimulated to 
prepare the assignment. Students sit together to discuss their solutions with their team 
members during the team learning sessions and try to come to a consensus. After each team 
learning session, teams are required to complete a team report. A team leader is assigned in 
each group and is rotated weekly. The team leader is responsible for completing the team 
report and for guiding and monitoring the ongoing group process.  
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Table 1: Differences between the control group and the experimental group in terms of treatment 
Basic element  
(Johnson & Johnson, 1989) 
Experimental Group:  
Team learning  
 
Control Group:  
Lecture-based learning 
 
Positive interdependence: Team members perceive that they need each other in order to complete the 
task of the group. Students work together in small groups to maximize the learning of all members. 
There is commitment to team attendance in 
class. Students compare and discuss their 
solutions.  
Students listen to the instructor, who is 
presenting the solution in front of the class. 
 
   
Individual accountability: Team members’ performances are individually assessed. Group members 
hold individual members responsible for contributing his or her fair share to the success of the team. 
Required preparation at home. Voluntary preparation at home. 
 
   
Social skills :Teams cannot function effectively if members do not have/use the needed social skills. 
Examples of these skills are leadership, communication and decision-making. 
Students accept the role of team leader 
every fifth week. The team leader has to 
provide guidance and monitor the group 
process.  
No commitment to class attendance and no 
role to accept during class. 
 
   
Promotive face-to-face interaction: Team members promote each other’s productivity by helping, 
sharing, encouraging and facilitating each other’s effort to complete tasks and achieve the goals. 
High possibility to ask questions to peers 
and the instructor. 
Small possibility to ask questions to peers 
and the instructor. 
 
   
Group processing: Teams need specific time to discuss how well they are achieving their goals and 
maintaining effective working relationships among members. 
A team report is filled-out each tutorial to 
report on the learning process as a team. 
No report on the learning process. 
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3. STRUCTURE OF THE DISSERTATION 
This dissertation is not written as a monograph, it is a compilation of papers that have 
been published or submitted as separate articles. Therefore, overlap in theoretical 
background and methodology exists between the various chapters. We will now briefly 
introduce the focus of each study separately.  
 
3.1 CHAPTER 2: PREFERENCES FOR TEAM LEARNING AND LECTURE-BASED LEARNING AMONG 
FIRST-YEAR UNDERGRADUATE ACCOUNTING STUDENTS (PAPER 1) 
In a first study we want to explore the effectiveness of team learning, under the 
condition that participating in team learning is voluntary for the students. We provide the 
first year undergraduate students the opportunity to opt between team-learning and lecture-
based learning. Giving students the opportunity to choose enables us to study students’ 
preferences. Knowledge concerning student preferences can help instructors to select the 
appropriate teaching strategy and to structure the academic environment to better serve 
students’ learning needs (Entwistle, McCune, & Hounsell, 2002; Hativa & Birenbaum, 2000). 
Student preferences are also important in the light of the massification in higher education 
(Tynjälä, Välimaa, & Sarja, 2003). We set up a between-subjects quasi-experiment with two 
learning paths in a large class at the first undergraduate year, to answer two research 
questions (figure 2). The first question is whether students’ preferences for team learning 
(compared to lecture-based learning) are linked with specific student characteristics. In this 
respect, previous studies have explored gender differences and differences in ability level 
(e.g., Anderson & Adams, 1992; Engelhard & Monsaas, 1989). Few studies, however, have 
investigated the relationship of instructional preferences with motivation and learning 
strategies. Therefore, differences in learning strategy and motivation, gender, and prior 
achievement are addressed in order to construct a profile card for students preferring team or 
lecture-based learning at the university level. The second question is to explore the 
effectiveness of team learning, when students are taught in their preferred learning method. 
More specifically, the objective is to investigate differences in academic performance between 
team learners (experimental group) and lecture-based learners (control group), while 
controlling for gender and ability. The setting of the current study differs from previous 
studies, since students first expressed their preference for a learning method. In contrast 
with other studies, our study allocates all students to their preferred learning method, i.e., 
either lecture-based or team learning.  
Figure 2: Research design study 1 
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3.2 CHAPTER 3: IMPROVING STUDENT SATISFACTION IN A FIRST YEAR UNDERGRADUATE 
ACCOUNTING COURSE BY TEAM LEARNING (PAPER 2) 
Research has shown that most of the cooperative learning studies focus on 
performance, while other learning outcomes are often neglected (Strand Norman, Rose, & 
Lehmann, 2004). Direct feedback from the students can be used to refine and further 
develop the cooperative learning environment (van der Laan, Smith & Spindle, 2007). It is 
however very interesting and important to consider information concerning satisfaction and 
course experiences when educators design and construct their learning environment. That is 
why the second study discusses student satisfaction and course experiences (figure 3). The 
first objective of the second study is to investigate the influence of team learning on student 
satisfaction. Furthermore, we are interested in students’ course experience with the team 
learning approach in an effort to understand their comfort level with this innovative teaching 
method. The second objective of this study is to explore the advantages/disadvantages of 
team learning and lecture-based learning as perceived by students in an accounting setting, 
which is intended to provide useful information in understanding the overall impact of 
cooperative learning. In this study, data on student satisfaction, and learning experiences 
regarding both learning approaches are collected in a post-experimental questionnaire, with 
open and closed-ended questions.  
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Figure 3: Research design study 2 
 
 
3.3 CHAPTER 4: HETEROGENEOUS VERSUS HOMOGENEOUS GROUPS IN TEAM LEARNING: 
BENEFICIAL FOR BOTH HIGH AND LOW ABILITY STUDENTS? (PAPER 3) 
In study three, we concentrate on the team learning students only. In order to 
optimize our learning technique, we investigate under which conditions team learners benefit 
the most. In prior literature – mostly in primary and secondary education - results 
concerning the effect of cooperative learning on performance are ambiguous. Some studies 
report a beneficial effect of team learning on performance (Ciccotello & D'Amico, 1997; 
Hwang, Lui, & Tong, 2005; Hwang, Lui, & Tong, 2008) while other studies report no impact 
at all (Gabbin & Wood, 2008; Kunkel & Shafer, 1997; Lancaster & Strand, 2001). In this 
respect, cooperative learning researchers state that unsuccessful outcomes of group work 
possibly stem from the group composition (Graf & Bekele, 2006). Although group 
composition is said to play a pivotal role in terms of enhancing the success of cooperative 
learning, only a few research studies tackled this issue (Graf & Bekele, 2006). Moreover, few 
studies have focused on the team process itself. Identifying these variables is however crucial 
to understand what happens during the learning process, as well as to gain insight into how 
process variables influence learning outcomes (Gillies & Ashman, 1998). Therefore the 
current study investigates the effect of homogeneous versus heterogeneous grouping on the 
performance and the learning process of low and high-ability students. The purpose of this 
third study is twofold. First, we aim to extend the literature by studying the effect of group 
composition on the exam performance of high and low-ability undergraduate students 
seperately (figure 4). Second, we compare the overall effect of group composition on process 
variables (attendance during team discussions and time spent for preparation at home). 
Chapter 1 
10 
Additionally, we want to discover whether group composition has a differential effect on the 
perceived collaboration process of the teams. For this study, a quasi-experiment was 
executed in a first-year undergraduate accounting class for four subsequent academic years. 
Students (N = 538) had the autonomy to choose their own team members, resulting in 135 
teams.  
 
Figure 4: Research design study 3 
 
 
3.4 CHAPTER 5: TOGETHER, EVERYONE ACHIEVES MORE  
In the final section of this dissertation we give a comprehensive overview of the 
conclusions based on the entire doctoral research presented in this dissertation. However, we 
can offer the curious reader a glance behind the scenes. Based on our studies we pose that 
Together Everyone Achieves More: the student and the teacher. In the last chapter, we will 
reflect on what we have learned from this doctoral research, what the limitations are and we 
offer some suggestions for future research.   
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CHAPTER 2:  
PREFERENCES FOR TEAM LEARNING AND LECTURE-
BASED LEARNING AMONG FIRST-YEAR 
UNDERGRADUATE ACCOUNTING STUDENTS1 
ABSTRACT 
 This study investigates students’ preference for team learning and its effectiveness, 
compared to lecture-based learning. A quasi-experiment was set up in a financial accounting 
course in the first-year undergraduate of the Economics and Business Administration 
Program, where students had to choose between one of the two learning methods (team 
learning or lecture-based) and subsequently followed their preferred method of pedagogy. 
The quasi-experiment was administered for a first-year undergraduate class, with data for 
291 students. The first objective of this study is to investigate the preference of the student in 
relation to his/her learning strategy, motivation, gender, and ability. The second objective is 
to explore whether a team-based approach is more effective than lecture-based learning, 
when students participate in their preferred method. The results show that female students 
had a higher preference for team learning than male students. Furthermore, students with 
preference for team-learning were more intrinsically motivated, had a lower ability level, had 
less control of their learning beliefs, were more help seeking, but were more willing to share 
their knowledge with peers. The team-learning approach resulted in increased performance, 
compared to the lecture-based setting, while controlling for the differences in gender and 
ability. This beneficial impact of team learning on performance was not found for other 
courses, leading to the conclusion that team learning offers an appropriate learning method 
at the university level for a first-year course. Implications for student learning, faculty 
members and institutional policy are discussed. 
 
Keywords: Instructional preferences, Team learning, cooperative learning, academic 
performance, MSLQ 
                                                             
 
1 Opdecam, E., Everaert, P., Van Keer, H., & Buysschaert, F. (2014). Preferences for Team Learning 
and Lecture-Based Learning Among First-Year Undergraduate Accounting Students. Research in 
Higher Education, 55(4), 400-432 
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1.INTRODUCTION  
 Recently, a growing number of conferences, journals, and books are dedicated to the 
quality of university teaching (Hu & McCormick, 2012; Postareff, Lindblom-Ylänne, & Nevgi, 
2008). Universities invest a considerable amount of time and effort into recognizing effective 
education (Trigwell, Prosser, & Waterhouse, 1999). Researchers have called for students to 
become more active participants in their learning process and for instructors to apply 
methods to increase their interaction with students (Kember, 2009; Lammers & Murphy, 
2002). The concept of active learning has earned a prominent place in the current field of 
post-secondary education because of its effectiveness (Braxton, Milem, & Sullivan, 2000), 
improvement of student learning (August, Hurtado, Wimsatt, & Dey, 2002), and ability to 
increase students’ participation (Matveev & Milter, 2010). Cooperative learning is one 
approach to active learning. According to Johnson and Johnson (1989) cooperative learning 
is the instructional use of small groups in which students work together to maximize their 
own and each other’s learning. Team learning is a specific type of cooperative learning that 
requires an acceptable investment of time and energy from the instructor (hence applicable 
in large group settings) while inducing active learning by students. The core issue in team 
learning is that students learn not only from their own experiences but also from colleagues’ 
experiences (Ickes & Conzales, 1994). 
 Previous literature can be categorized in two approaches regarding the value of 
cooperative learning techniques in higher education (Cabrera et al., 2002). One approach 
states that cooperative learning techniques have universal value for all students (e.g., Slavin, 
1990; Tinto, 1997). The second approach emphasizes differences in student characteristics to 
argue for a differential effect of cooperative learning methods (Johnson & Johnson, 1994; 
Lundeberg & Moch, 1995). Advocates of the latter approach call attention to the link between 
this instructional technique and different student outcomes (Cabrera et al., 2002). A number 
of factors appear to have an impact on how effective cooperative learning will be, such as the 
mixture of ability levels in a group (Webb, 1989) and the study technique of the student (van 
Boxtel, van der Linden, & Kanselaar, 2000). The present study is positioned in the second 
stream of research, while focusing on the preferences of students for team learning, 
compared to lecture-based learning.  
 Students are only rarely given the opportunity to choose between learning techniques 
(Frymier & Shulman, 1996). Choice-based learning however is in line with the movement 
toward greater autonomy of employers (Lewis & Hayward, 2003). Increasingly, graduate 
students enter organizations where empowerment, self-determination and self-management 
are indispensable (Lewis & Hayward, 2003). Millis and Cotell (1998) stated that traditional 
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approaches to teaching and learning no longer provide students with the necessary academic 
and interpersonal skills for their future workplace. We have to shift to a more interactive, 
student-centered classroom (Millis & Cotell, 1998). 
Furthermore, a focus on students’ preferences can be helpful in the light of the 
massification in higher education (Tynjälä et al., 2003). Massification has resulted not only 
in an expansion of the student population, but also in a growing diversity of the students 
(Schoenecker, Martell, & Michlitsch, 1997; Trow, 1999). This diversity is reflected in different 
preferences for more or less active learning methods. Hu and McCormick (2012) studied 
undergraduate students and stated that students have different patterns of engagement and 
this results in different learning patterns. Taking into account this growing diversity, we set 
up a between-subjects quasi-experiment with two learning paths in a large class at the first 
undergraduate year (N = 291), i.e., a lecture-based (N = 209) and a team learning path (N = 
82), to answer two research questions. The first question is whether students’ preferences for 
team learning (compared to lecture-based learning) are linked with specific student 
characteristics. In this respect, previous studies have explored gender differences and 
differences in ability level (e.g., Anderson & Adams, 1992; Engelhard & Monsaas, 1989). Few 
studies, however, have investigated the relationship of instructional preferences with 
motivation and learning strategies. Therefore, differences in learning strategy and 
motivation, gender, and prior achievement will be addressed in order to construct a profile 
card for students preferring team or lecture-based learning at the university level. In contrast 
with other studies in which preferences for learning methods were measured using a 
questionnaire, students in the present study made a real-life choice for the entire semester 
for a financial accounting course, i.e., attending either the team learning (experimental 
group) or the lecture-based setting (control group). 
The second question is to explore the effectiveness of team learning, when students 
are taught in their preferred learning method. More specifically, the objective is to investigate 
differences in academic performance between team learners (experimental group) and 
lecture-based learners (control group), while controlling for gender and ability. In a meta-
analysis of studies among college students, Johnson et al. (1991) revealed positive 
correlations between cooperative learning and performance, personal development 
(interpersonal attraction and self-esteem), and social support. The setting of the current 
study differs from previous studies, since students first expressed their preference for a 
learning method. In contrast with other studies, our study allocates all students to their 
preferred learning method, i.e., either lecture-based or team learning.  
 The remainder of this paper is organized as follows. First, we review the prior related 
literature. Next, the research method and description of the experimental procedure is 
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provided. Following, the findings are presented and discussed. The study concludes with the 
limitations of the current study, suggestions for future research, and implications of the 
findings for accounting educators. 
2.THEORY AND HYPOTHESES 
2.1 STUDENT LEARNING PREFERENCES 
Student learning preferences refer to student choices of type of classroom structure, 
whether in cooperation with peers or without involvement with peers. Researchers have 
suggested that investigating students’ learning preferences regarding their academic 
environment can help instructors to select the appropriate teaching strategy and to structure 
the academic environment to better serve students’ learning needs (Entwistle et al., 2002; 
Hativa & Birenbaum, 2000). Moreover, Hu and Kuh (2003) stated that there is an urgent 
need for instructors to better understand college students, in order to design effective policies 
and programs in promoting students learning. This is crucial in a knowledge economy where 
funding and resources for the universities are rather limited (Hu & Kuh, 2003). Johnson and 
Engelhard (1992, pp. 385-386) stated that “preferences have implications for effective 
instruction as well as for student learning. The study of these preferences may assist 
educators to better understand the different student responses to various classroom practices 
and help them design more effective, relevant instructional practices that engage a broader 
range of students”. The combination of learning preferences with collaboration suggests that 
teaching needs to accommodate diversity of learning preferences (Yazici, 2005).  
Most of the literature concerning student learning preferences has focused on two 
areas: (1) how student characteristics are related to a particular preference (e.g., Engelhard & 
Monsaas, 1989; Wierstra, Kanselaar, van der Linden, Lodewijks, & Vermunt, 2003) and (2) 
how student performance and student perception are affected when students are taught in 
their preferred instructional setting (Gowri Shankar & Seow, 2010; Sonnenwald & Li, 2003). 
As mentioned above, in the present study, we combine both questions. While focusing on 
students’ preference for team learning, compared to lecture-based learning, student profile 
and student performance are investigated.   
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2.2 TEAM LEARNING 
Cooperative learning is one of the most commonly used forms of active pedagogy 
(Millis & Cotell, 1998; Tsay & Brady, 2010). This instructional strategy is based on the social 
interdependence theory (Johnson, Johnson, & Smith, 2007). In cooperative learning, 
students are assigned to small groups to complete a task, solve a problem, analyze a scenario, 
complete a project, or take a test. The founders of the social interdependence theory 
characterize a group (or team) as follows: “(a) the essence of a group is the interdependence 
among members (created by common goals) that results in the group being a dynamic whole 
so that a change in the state of any member or subgroup changes the state of all other 
members or subgroups and (b) an intrinsic state of tension in group members motivates 
movement toward the accomplishment of the desired common goals” (Johnson et al., 2007, 
p. 16).  
Interaction with peers offers students the chance to learn not only from their own 
experiences but also from one another’s scholarship, skills, and experiences. Cooperation 
within the team will appear only under the following set of conditions: (a) positive 
interdependence of team members, (b) individual accountability of team members, (c) team 
members’ use of social skills, (d) promotive face-to-face interaction, (e) and team members 
reflecting on the group process (Johnson & Johnson, 1989). Based on these conditions we 
operationalized team learning in the current setting (see also Table 1). 
Although many forms of cooperative learning exist, team learning is one of the most 
thoroughly evaluated cooperative learning techniques (Slavin, 1991). Edmondson (1999) 
defined team learning as “an ongoing process of reflection and action, characterized by 
asking questions, seeking feedback, experimenting, reflecting on results, and discussing 
errors or unexpected outcomes of actions” (Edmondson, 1999, p. 353). Decuyper et al. (2010) 
noted that previous studies use different labels to describe team learning (e.g., learning in 
teams, team learning, or group learning) that might cover the same underlying concept. 
Distinctions between the different labels are not always clear. Therefore, we define team 
learning as a learning context where: (a) students cooperate within a small team of five to six 
persons; (b) where students teach each other by sharing information, discussing, making 
interpretations, and seeking agreement in a group solution1; (c) where students are the main 
source of information; (d) where commitment of team members is required; and (e) where 
stable teams work together on a long-term basis (e.g., semester).  
                                                             
 
1 Following Huber (1991), team learning includes the processes of information acquisition, information 
distribution, information interpretation, convergent thinking and information storage for future use. 
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2.3 STUDENT CHARACTERISTICS AND PREFERENCES FOR TEAM LEARNING 
Results from studies investigating learning preferences and gender, show that men 
and women are socialized to think, relate and act differently and in stereotype ways (Ruiz, 
Graupera, Moreno, & Rico, 2010). Ruiz et al. (2010) studied a large sample of secondary 
students (aged 12-17 years). They found that girls were less competitive and individualistic 
than boys, and more cooperative and affiliate. In higher education, previous studies found 
that female students prefer cooperative learning methods more than men (e.g., Anderson & 
Adams, 1992; Lundeberg & Moch, 1995). Investigating undergraduate students, Anderson 
and Adams (1992) based their argument on the fact that women’s learning style emphasizes 
connected knowing, cooperative problem solving, and socially-based knowledge. Women 
prefer cooperative learning techniques because this pedagogy matches their way of learning, 
while men prefer traditional lecture techniques, given their more analytical, individualistic, 
and competitive approach to learning (Cabrera et al., 2002). Furthermore, Felder, Felder, 
Mauney, Hamrin, and Dietz (1995) investigated first-year undergraduate students in 
engineering. They found that women give higher ratings (in terms of a positive learning 
experience) to group work than men because group work provides what they believe they 
need to succeed academically (external help, personal interactions). However, Felder et al. 
(1995) added that male students might get more benefits from group work than they realize. 
When it comes to preferences, following the previous studies, we formulate the following 
hypothesis: 
Hypothesis 1a: Team learning is preferred more by female students than by male 
students, while lecture-based learning is preferred more by male students than female 
students. 
In terms of ability and student preferences, Engelhard and Monsaas (1989) 
investigated the cooperative attitude of students in school settings of third, fifth and seventh 
graders. They found that less successful students reported a higher preference for cooperative 
learning techniques relative to more successful pupils. In addition, Park (2001) investigated 
high school students and found that low ability students had a significantly higher preference 
for group learning. High ability students on the contrary have a much greater preference for 
individual learning, like lecture-based learning, than low ability students. High ability 
students may feel there is no use of explaining the material to low ability students and may 
think that they will lose time by explaining things to other students. Similar with these 
results, Collison (2000) studied elementary school students and found that students prefer to 
learn based on their level of ability. High ability students seem to be independent learners 
who prefer studying alone in a self-directed way. Low ability students prefer to learn with 
peers. Though, there is no evidence that shows that university students will have similar 
Chapter 2 
21 
learning preferences as high school students2. Maturity might have an impact on learning 
preferences, however Kolb (1984) stated that learning style preferences are relatively stable 
over time. Extrapolating these findings leads to the following hypothesis: 
Hypothesis 1b: Team learning is preferred more by lower ability students, while 
lecture-based learning is preferred more by higher ability students. 
 
In terms of motivation as a student characteristic, no prior studies addressed the 
preference for team learning, compared to lecture-based learning of university students, to 
the authors’ knowledge. However, from the definition of team learning as an active learning 
approach, we know that this learning approach will require an investment of time and effort 
from the student in terms of preparing, interacting, and discussing the material with peers. 
We might expect that only the highly motivated students are willing to put this higher effort 
and time in the learning process. 
Contrary, during lectures the amount and intensity of interactions and exchanges 
between students and teachers is generally low and can result in anonymity and passivity of 
students (Biggs, 1999). Poor engagement of students with course content, low commitment to 
courses, and low motivation appear as some of the results of being taught in large lecture-
based groups (Mulryan-Kyne, 2010). Based on an earlier study, we also found that the time 
students spent in the lecture-based setting (at home for preparation and class attendance) 
was lower than students taught in the team learning approach (Opdecam and Everaert 2012). 
In this qualitative study, undergraduate students were asked to report on the advantages and 
disadvantages of the lecture-based method. Students reported that they liked the fact that the 
lecture-based method was very time-efficient. In their perception, they were not “wasting” 
time by putting heavy effort beforehand at home on what the solution might be to a particular 
difficult exercise, since the teacher explained everything in a clear and well-organized way 
during the lecture. Also they were not “losing” time by explaining things they already knew to 
their peers and appreciated that they heard the entire explanation from the expert (i.e., the 
teacher). Furthermore, if they had no time to prepare the exercises before class, they could 
review the answer key later on, providing an autonomous way of learning. Hence, the lecture-
based learning method seems to require less time, commitment, and effort in terms of 
preparing and attending classes than the team learning approach. Hence, we might expect 
that team learning will be preferred more by highly motivated students, while the lower 
                                                             
 
2
 To the authors’ knowledge, learning preferences in combination with ability were not studied in a university 
setting before. 
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motivated students might have more preference for the lecture-based method, leading to the 
following hypothesis: 
Hypothesis 1c: Team learning is preferred more by higher motivated students, 
while lecture-based learning is preferred more by lower motivated students. 
In terms of learning strategy, Sonnenwald and Li (2003) reported that students prefer 
different learning styles and strategies, implying that they have different ways of learning. 
Learning style theory suggests that individuals have different ways of learning, and when 
teaching accommodates these styles, learning is enhanced (Sonnenwald & Li, 2003). Gardner 
and Korth (1998) found a significant relationship between student learning styles from Kolb 
and their perception regarding group work. They found that students with different learning 
styles prefer different educational activities. For example assimilators (learning by thinking 
and watching) consistently prefer lectures, reading, and individual work, whereas 
accommodators (learning by feeling and doing) prefer group work and learning by 
interaction with peers (Gardner & Korth, 1998). Yazici (2005) found that some students 
prefer learning by sharing with their peers and their instructor, while others do not. Our 
study focuses on learning strategies and their relation to instructional preferences for either 
team or lecture-based learning. From the definition of team learning (Edmondson, 1999), we 
expect that students preferring team learning will have a cooperative preference, enjoying 
working conjointly with peers (i.e., peer learning). Contrary, students preferring the lecture-
based learning condition might have a more individualistic preference for learning, 
preferring a low involvement with others when learning. This leads to the following 
hypothesis: 
Hypothesis 1d: Students preferring team learning will score higher on the 
learning strategy of peer learning than students preferring lecture-based learning. 
 
Given the fact that only limited studies have focused on motivation and learning 
strategy in relation to preferences for team learning (lecture-based learning), the question 
whether student profiles are different for students preferring team learning than for students 
preferring lecture-based learning has not been fully answered. Therefore, a broad 
measurement instrument will be administered, to explore the relationship between 
preferences and student characteristics.  
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2.4 PREFERENCES FOR TEAM LEARNING AND STUDENT ACHIEVEMENT 
Many previous studies use random assignment to treatment or compare different 
cohorts, where the learning approach is decided by the teacher (e.g., one group is taught by 
lectures, while an equivalent group is taught by team learning). Students are given only rarely 
the opportunity to choose between learning techniques (Frymier & Shulman, 1996). Choice-
based learning however would better fit the need of the present organizations, where 
empowerment, self-determination and self-management are indispensable (Lewis & 
Hayward, 2003). Therefore, in the present study, students were provided the opportunity to 
stipulate their own learning technique: team learning or lecture-based learning.  
 Lewis and Hayward (2003) found that students learn better, if they are allowed to 
choose among learning activities based on their preferences. Tsai and Chuang (2005) showed 
that there is an interplay between students’ preferences toward learning environments and 
their epistemological beliefs. Epistemological beliefs are students’ thinking and beliefs about 
the nature of knowledge and knowing, including definitions of knowledge, how knowledge is 
constructed, and how knowledge is evaluated (Hofer & Pintrich, 1997). Tsai (2000) revealed 
that students who have more construct-oriented beliefs show significantly stronger 
preferences to learn in learning environments where they can interact and discuss with 
others in order to construct their own knowledge (e.g., team learning). Learning preferences 
are likely to be influential in explaining academic performance of the team members. (Kunkel 
& Shafer, 1997; Lancaster & Strand, 2001). Students who have more construct-oriented 
beliefs (stressing the importance of knowledge construction while learning) tend to utilize 
better cognitive strategies and attain higher performance than students who have more 
shallow views about the construction of knowledge and learning (such as learning by 
memorization) (Tsai & Chuang, 2005). Also the study by Chang and Tsai (2005) found that 
personal preferences toward learning environments are significantly associated with 
performance.  
Moreover, Johnson and Johnson (1989) state that some students are more 
predisposed than others to act cooperatively and that this disposition may influence how 
students cooperate with others. Students’ initial attitudes toward teamwork significantly 
affect their performance. In particular, students who experience more discomfort when 
engaging in teamwork and who have a higher preference for individual work, perceive fewer 
benefits from participating in teamwork and report less improvement in learning skills, as a 
result of such an experience (Gowri Shankar & Seow, 2010). Meanwhile, students with a 
higher preference for teamwork generally report more positive experiences in such a 
situation (Gowri Shankar & Seow, 2010).  
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Finally, many previous studies found a beneficial impact of team learning on 
performance, compared to lecture-based learning in a higher education setting (Johnson et 
al., 2007; Slavin, 1991). Therefore, we expect that performance will be higher for team 
learning than for the lecture-based learning, even if both groups are taught in their preferred 
way of learning. This leads to the following hypothesis: 
Hypothesis 2: Team learning, compared to lecture-based learning, has a beneficial 
influence on performance (where both groups are taught in their preferred instructional 
setting). 
3.METHOD 
3.1 EDUCATIONAL SETTING 
The study was conducted during Spring 2009 in a four-credit, one semester course in 
the first-year undergraduate of the Economics and Business Administration Program at 
Ghent University in Belgium3. The course was titled “Accounting II” and is the sequel to the 
first semester course “Accounting I”. The course used PowerPoint slides, a syllabus, and a 
textbook, containing the assignments of the exercises. The course presents the technique of 
recording transactions into a bookkeeping system and requires students to prepare the 
financial statements of a company, based on a set of business transactions. The financial 
statements are the main reports used for evaluating companies in business, and therefore the 
course is obliged in many disciplines. Accounting is considered to be a very difficult course to 
pass (Doran, Bouillon, & Smith, 1991). The course is basically a skills course, and as such, 
constant practice is key to grasping the concepts. Therefore the weekly 2.5 hour lecture 
(theory) is supplemented by a weekly 1.5 hour tutorial session (exercises). The tutorial is 
basically a practice session, intended to make practical exercises on the theory, discussed in 
the lecture. By making exercises in the tutorial session, students apply the concepts in new 
situations and develop answering strategies to complete new assignments. 
The tutorials for the course were offered in two instructional formats, i.e., a lecture-
based and a team-based format and students could select one of the formats. The lecture-
                                                             
 
3 Ghent is situated in the northern part of Belgium and is the second largest university of Belgium. In 
Belgium, higher education is completely publicly financed with negligible tuition fees (about 750 
dollar). In addition, access to higher education is open in Belgium, and there are no formal selection 
procedures or admission tests; a secondary education diploma is required and sufficient to enroll at 
the first undergraduate year (Duchesne & Nonneman, 1998). As a result of these lenient policies, a 
high percentage of students (about 25%) must repeat their entire first undergraduate year. For more 
information about higher education in Belgium, see Duchesne and Nonneman (1998).  
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based tutorial was organized in four groups, with two teaching assistants, while the team 
learning tutorial was coached by a third teaching assistant. All three teaching assistants4 were 
well-trained in accounting, had comparable teaching skills, could rely on the same amount of 
experience in teaching, and were equally familiar with the content and what was required 
from students at the final exam.  
 The final (written) exam was composed of four comprehensive exercises, i.e., journal 
entries, T-accounts, balance sheet, and income statements to fill out, which were similar in 
format to the exercises of the tutorial sessions. The final exam was split-up in different parts 
and each corrector graded the same part for all students. Therefore, controlling for instructor 
grading differences was not necessary. 
3.2 SAMPLE 
The sample consists of students who took the exams for both the Accounting I and 
Accounting II course and filled-out the pre-test questionnaire. There were 19 repeating-
students omitted and the sample contained no international students. Complete data were 
available for 291 students, of which 209 (72%) selected the lecture-based learning approach, 
and 82 (28%) opted for team learning.  
3.3 DESIGN AND TREATMENT 
The study was designed as a quasi-experiment, where students were allocated to their 
preferred learning approach (lecture-based or team learning). The design followed an 
untreated control group design with pre-test (Cook & Campbell, 1979; Creswell, 2003).  
In the lecture-based group (control group) the students decided whether or not to 
prepare their exercises at home before attending the tutorials. During class time, the 
instructor presented the solution key while the students observed. The format was primarily 
lecture-based, with limited interaction between the students and the teacher. There was no 
registration of class attendance (which is the normal procedure at this university), and the 
full solution key was posted on the Blackboard online system after each class. Although 
students were passive observers, students were satisfied with this format because the answer 
key was presented stepwise, as in a worked example.  
In contrast, in the team learning condition (experimental group), all team members 
were stimulated to prepare the exercises before class. During the tutorials, they sat together 
with their teammates and discussed the different steps to come to a group solution. Only 
                                                             
 
4 In Belgium, teaching assistants are part of the faculty of the University and have at least a master 
degree. 
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when all team members came prepared to the tutorials a real discussion and a converging 
solution of the exercises could take place within the team. Hence, positive interdependence of 
students within the team was built in. Furthermore, a team card that structured the 
discussion was implemented, following Klein and Doran (1999), who found that 
interdependence created by providing roles or structured guidelines has beneficial effects on 
performance. Each team learner was required to be the team leader every fifth week. The 
team leader had to complete the team card, providing information on the attendance and 
individual preparation of the team members. By registering and discussing the individual 
preparation of the students, it became clear how much effort each student put into the 
assignment (individual accountability). In addition, the team leader provided guidance and 
monitored the group process during the tutorial (social skills). The team learners were 
expected to ask questions, give feedback, reflect on the different solutions, and discuss errors 
and unexpected outcomes (engagement in promotive face-to-face interaction). At the end of 
the session, some time was allotted to evaluating the team process. The team members had to 
evaluate the progress made as a group and rated the group with a score for the group process, 
which was also written on the team card (group process). In sum, the treatment for team 
learning fulfilled the five basic elements of cooperation, proposed by Johnson and Johnson 
(1989), as shown in Table 1. 
In addition, the instructor’s role was quite different in the team and lecture-based 
learning conditions. In the lecture-based learning condition, the instructor served as the 
primary and only source of information. In the team learning condition, the instructor set the 
learning tasks, monitored the functioning of the teams, and provided feedback when 
necessary. The major resources for learning were students’ team members rather than the 
instructor. 
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Table 1: Differences between the control group and the experimental group in terms of 
treatment 
Basic element Experimental Group:  
Team learning * 
N = 82 
Control Group:  
Lecture-based learning* 
N = 209 
Positive interdependence a There is commitment to team attendance in 
class. Students compare and discuss their 
solutions.  
Students listen to the instructor, who is 
presenting the solution in front of the class. 
 
   
Individual accountability b Required preparation at home. Voluntary preparation at home. 
 
   
Social skills c Students accept the role of team leader 
every fifth week. The team leader has to 
provide guidance and monitor the group 
process.  
 
No commitment to class attendance and no 
role to accept during class. 
 
   
Promotive face-to-face 
interaction d 
High possibility to ask questions to peers 
and the instructor. 
Small possibility to ask questions to peers 
and the instructor. 
 
   
Group processing e A team card is filled-out each class to 
report on the learning process as a team. 
No report on the learning process. 
 
*The operationalization of team learning fulfills the five conditions of cooperative learning as defined by Johnson and Johnson (1989): 
a Team members perceive that they need each other in order to complete the task of the group. Students work together in small groups to 
maximize the learning of all members. 
b Team members’ performances are individually assessed. Group members hold individual members responsible for contributing his or her 
fair share to the success of the team. 
c Teams cannot function effectively if members do not have/use the needed social skills. Examples of these skills are leadership, 
communication and decision-making. 
d Team members promote each other’s productivity by helping, sharing, encouraging and facilitating each other’s effort to complete tasks 
and achieve the goals. 
e Teams need specific time to discuss how well they are achieving their goals and maintaining effective working relationships among 
members. 
3.4 PROCEDURES 
Students were familiar with lecture-based learning from the previous semester 
(Accounting I course), while team learning was added as a new learning path. Therefore, 
students were introduced to team learning in the last week of the first semester. During the 
orientation session, students received handouts explaining the content and practical 
organization of both learning paths. In the beginning of the second semester, this 
information was repeated, so that students were able to make an informed choice. Then, 
students formally subscribed to one of the approaches. After the choice was made, the pre-
test survey was administered during official class time of the lectures. Students entered only 
their student ID code and not their name. They were assured that neither the teacher nor the 
university administration would have access to the data and that all personal information 
would be strictly confidential.  
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3.5 VARIABLES 
Gender and Ability. Gender was registered during the pre-test survey (1 for male, 2 for 
female). Following Doran et al. (1991), we use grade-point average (GPA) as proxy for ability. 
Two modifications are made: (1) we use students’ GPA for the first semester (Fall) courses 
only, i.e., the ability before the quasi-experiment took place, and (2) we excluded the grade of 
the first semester accounting course (Accounting I) from the GPA. This resulted in the 
measure ‘GPA semester 1 without accounting’ (GPA1W, mark on 440), which is a proxy for 
ability in general. In addition, we included a proxy for ability for accounting, by using the 
final exam score for the Accounting I course in the first semester (mark on 40) (Fig. 1). 
 Performance. Performance was measured in two ways: as a post-test and as a delta 
measure. First, for the post-test measure, the grades obtained on the final exam of the course 
in the Spring semester were used (Accounting II, mark on 40). Second, for the delta measure, 
performance was measured as the difference between Accounting I and Accounting II (Delta 
Acc I – Acc II). Most students earned a higher score on the Accounting I course because it is 
an introductory course with an easier-to-learn content than the Accounting II course. As a 
result, the delta has a positive sign for most students.  
Performance in other courses. To control for a possible general increase in the effort 
of the students in the second semester (Spring), we also calculated the GPA for the second 
semester courses, again excluding the grade for the second semester accounting course 
(Accounting II) (GPA2W, mark on 480).  
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Figure 1: Quasi-experimental design and measurement of the variables 
 
 
Motivation and learning strategy. These variables were measured by the items of the 
Motivated Strategies for Learning Questionnaire (MSLQ) of Pintrich, Smith, Garcia, and 
McKeachie (1991). Since limited research is available on student characteristics and 
preference for team learning (lecture-based learning), we decided to administer all MSLQ 
items in the pre-test survey. The MSLQ has been successfully used for higher education 
students in the past (Hativa & Birenbaum, 2000). 
The motivational scales of the MSLQ are based on a broad social-cognitive model of 
motivation that consists of three constructs: value beliefs, expectancy, and affect. First, the 
value components focus on the reasons why students engage in academic tasks. The value 
scales are based on both achievement goal theory (e.g., Ames & Archer, 1988) and expectancy 
value theory (e.g., Wigfield & Eccles, 2000). The MSLQ includes three subscales to measure 
value beliefs: intrinsic goal orientation (focus on learning), task value beliefs (judgments 
regarding how interesting, useful, and important the course content is to the student), and 
extrinsic goal orientation (focus on grades and approval from others). Expectancy 
components refer to students’ belief that they can accomplish a task and include both control 
of learning beliefs and self-efficacy for learning and performance. The third general 
motivational construct is affect, which has been operationalized based on the responses to 
the test anxiety scale, which taps into students’ concerns about taking exams.  
The learning strategy section of the MSLQ consisted of four components: 18 items 
concerning students’ use of different cognitive learning strategies, 12 items concerning 
metacognitive learning strategies, 12 items concerning students’ management of different 
resources, and seven items concerning peer learning and help seeking. The first scale is based 
on a general cognitive model of learning and information processing. Cognitive learning 
strategies involve rehearsal, elaboration (ability to expand prior knowledge in detail), 
Chapter 2 
30 
organization and critical thinking. The second category is metacognitive self-regulation 
(ability to control one’s cognitive processes). Students’ management of different resources 
was measured through time/study environmental management and effort regulation. 
Finally, the MSLQ has a scale for peer learning and seeking help. Peer learning measures 
how effective an individual student is in using peers as a resource for learning. Help seeking 
measures students’ intention to seek help from the instructors and other staff. 
 In terms of operationalization and validation of the MSLQ measure, we took 
several steps. First, we translated (and back translated) the scale of Pintrich et al. (1991) from 
English to Dutch. Second, in line with Duncan and McKeachie (2005), we included the words 
“for this course” to the items, because the objective was to assess the motivation and learning 
strategy of students for a particular course (i.e., Accounting II). Third, we ran a pilot study in 
the same course in Spring 2008 to evaluate the translated MSLQ measure. Based on the 
Cronbach’s alpha’s and factor loadings on the data in this pilot study (N = 405), 17 of the 81 
items were reformulated. No items were omitted based on the pilot study. Only the wording 
of 17 items were slightly changed in order to improve the scale and to make the instrument 
more suitable for the educational context of this study. For example, we changed the original 
item (I try to work with other students from this class to complete the course assignments) 
into the applied item (I try to work with other students from this class to prepare the 
exercises), because we used exercises instead of assignments in the Accounting II course.  
 The final items are presented in Appendices 1 and 2. Items marked by an asterisk 
were adapted. Fourth, an exploratory factor analysis (principal component analysis) with 
varimax rotation5 was conducted for the motivation scales and the learning strategy scales 
separately, similar to the developers of these scales (Pintrich, Smith, García, & McKeachie, 
1993). For the motivation scale, four items were deleted; for the learning strategy scale6, 18 
items were deleted (marked by an X in the last column of Appendices 1 and 2). Following 
Hair, Black, Babin, Anderson, and Tatham (2006), we deleted these items because (a) the 
item loading value was smaller than .40 or (b) the item loaded on more than one factor 
(absolute value of .35 or higher). By deleting these items, the construct for control of learning 
belief resulted in only two items, which can affect the validity of this scale. Therefore, we 
should be careful by interpreting future results of control of learning beliefs. In addition, a 
five factorial solution seemed the best solution for the motivation scales. Similar with recent 
research of Cho and Summers (2012) on the MSLQ, task value and intrinsic goal orientation 
                                                             
 
5An oblique rotation (which allows correlation between factors) was also performed and resulted in similar 
factors and factor loadings.  
6
 If we do not delete these items, the main results remain unchanged. 
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were loading on the same factor, and therefore they were combined into one scale. Fifth, to 
check the reliability of the final items, the Cronbach’s alpha was calculated for each construct 
and could not be improved by deleting items. A low Cronbach’s alpha was found for the scale 
rehearsal (α = .43). Therefore this construct was omitted from the model (marked by a D in 
the last column of Appendix 2). The Cronbach’s alpha for the five motivation scales (see 
Appendix 1) ranged between .59 and .93. The Cronbach’s alpha for the eight learning strategy 
scales (see Appendix 2) ranged from .55 to .80, which is reasonably acceptable (except for 
peer learning) (Hair et al., 2006) and comparable with previous research (Cho & Summers, 
2012; Hativa & Birenbaum, 2000; Pintrich et al., 1993). Sixth, the Cronbach’s alphas were - 
once again - compared to earlier studies using the MSLQ for higher education students 
(Hativa & Birenbaum, 2000). Their sample consisted of 175 undergraduates enrolled in the 
engineering and education school at a major university in Israel. The lowest Cronbach’s alpha 
for the motivation scale in Hativa and Birenbaum (2000) was found for extrinsic goal 
orientation (α = .61), similar to the lowest value in our study (α = .59). Also the highest alpha 
was found for self-efficacy (α = .86) similar to our study (α = .93). Remarkable is that for the 
learning strategy scale, the low Cronbach’s alpha for team learning (α = .55) was also found 
in their study (α = .55), leading us to decide not to delete this variable from our study. At the 
bottom of Appendices 1 and 2, we included all reliability measures of Hativa and Birenbaum 
(2000). 
 Similar to the original scale of Pintrich et al. (1991), the scores for each of the five 
motivation and eight learning strategy subscales are constructed by taking the mean score for 
the remaining items. The negatively worded items were reverse scaled (see Appendices 1 and 
2 for these items), so that the statistics reported represent the positive wording of the 
variables.  
3.6 DATA ANALYSIS 
 There were several steps involved in analyzing the data. Validity and 
operationalization of the MSLQ was established through factor analysis, and was found to be 
at an adequate level. This is described in the previous section. Descriptive statistics were 
employed to report the distribution of the variables in general and for both learning paths. A 
correlation table was provided in order to describe the relationships between the variables. 
To answer the hypotheses, several crosstabs, chi-square tests, t-tests and univariate analyses 
were conducted.  
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4. RESULTS 
4.1 DESCRIPTIVES AND CORRELATIONS 
The means on the motivation and learning strategy scales ranged from 3.16 to 5.60, 
with corresponding standard deviations between 0.83 and 1.37. The performance was on 
average lower for Accounting II (M = 17.85) than for Accounting I (M = 18.92), resulting in a 
positive mean for Delta Acc I – Acc II of 1.07, as expected (Table 2).  
Table 2: Descriptives 
 
 
*LBL = Lecture-based learning. TL = Team learning  
a Scale based on two items  
b Scale with a low Cronbach’s alpha (α = .55) 
c This information is obtained from administrative records 
 
The zero-order correlations between the different scales are shown in Table 3. Not 
surprisingly, the two GPA measures were highly correlated (r = .866, p = .000). Similar, the 
performance measure Accounting II was also highly correlated with Accounting I (r = .692, p 
= .000), GPA1W (r = .763, p = .000) and GPA2W (r = .771, p = .000). Furthermore, in terms 
of the motivation subscales, intrinsic goal orientation was significantly positively correlated 
      LBL* TL*  
p-value 
 N Min Max Mean SD N Mean N Mean t 
Motivation             
Intrinsic Goal Orientation & 
task value  
291 1.90 6.30 4.86 0.83 209 4.75 82 5.14 -3.70 .000 
Extrinsic Goal orientation  291 3.00 7.00 5.60 0.88 209 5.52 82 5.80 -2.45 .015 
Control of Learning Beliefs a  291 1.50 7.00 4.35 1.27 209 4.48 82 4.01 2.88 .004 
Self-Efficacy for Learning & 
Performance  
291 1.00 7.00 4.25 0.94 209 4.35 82 4.02 2.71 .007 
Test Anxiety  291 1.00 6.75 4.10 1.18 209 4.01 82 4.35 -2.02 .045 
Learning strategy             
Elaboration  291 2.00 6.67 4.61 0.97 209 4.65 82 4.50 1.25 .213 
Organization  291 1.00 7.00 4.24 1.37 209 4.16 82 4.45 -1.62 .106 
Critical Thinking  291 1.00 6.20 3.83 0.93 209 3.84 82 3.80 0.39 .696 
Metacognitive Self-
Regulation  
291 2.25 7.00 4.92 0.83 209 4.92 82 4.92 
 
-0.08 
 
.936 
Time/Study Environmental 
Management  
291 1.33 7.00 5.15 1.08 209 5.17 82 5.09 0.63 
 
.530 
Effort regulation  291 1.25 7.00 4.76 1.05 209 4.78 82 4.69 0.68 .496 
Peer learning b   291 1.00 6.67 3.16 1.01 209 3.03 82 3.50 -3.61 .000 
Help seeking  291 1.00 7.00 4.06 1.27 209 3.89 82 4.49 -3.65 .000 
Ability c            
GPA1W (mark on 440) 291 49.00 377.00 240.10 64.74 209 245.83 82 225.50 2.43 .016 
Intro (mark on 40) 291 2.00 38.00 18.92 8.92 209 19.57 82 17.27 1.99 .047 
Performance c            
Adva (mark on 40) 291 0.00 40.00 17.85 9.30 209 18.13 82 17.15 0.81 .421 
Delta Intro–Adva  291 
-
20.50 
16.00 1.07 7.16 209 1.44 82 0.12 1.43 .154 
Performance on other 
courses 
           
GPA2W (mark on 480) 291 80.00 427.00 266.46 75.45 209 272.66 82 250.67 2.25 .025 
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with Accounting I (r = .146, p = .005), as well as with Accounting II (r = .155, p = .000). Note 
that extrinsic goal orientation was significantly but negatively correlated with Accounting I (r 
= -.430, p = .000), and Accounting II (r = -.379, p = .000). This was expected because 
students knew their score for the courses of the first semester, including the score for 
Accounting I at the time of the pre-test. Hence, students with a low grade on Accounting I 
were highly motivated to obtain a good grade for the Accounting II course and hence scored 
high on extrinsic goal orientation. Concerning ability, we can state that GPA1W is negatively 
associated with extrinsic goal orientation (r = -.343, p = .000). This was more or less 
expected because lower ability students seem to have a higher extrinsic goal orientation, 
because they are eager to pass. Ability is also negatively correlated with control of learning 
belief (r = -.117, p = .005), however we have to be careful concerning this result because the 
scale of control of learning belief is only based on two items. More interestingly, low ability is 
associated with a higher level of test anxiety (r = -.179, p = .000). Apparently, low ability 
students have failed before and are fearful to fail again.  
Concerning gender we can state that female students report a higher intrinsic 
motivation (r = .164, p = .000) and test anxiety (r = .123, p = .005) in comparison to male 
students. These results still hold in an ANCOVA, while controlling for the differences in 
ability (GPA1W), (F = 8.12, p = .005 and F = 5.29, p = .022 respectively). Furthermore, male 
students report a higher control of learning belief (r = -.279, p = .000) and higher self-
efficacy (r = -.192, p = .000), which is both confirmed in the ANCOVA while controlling for 
GPA1W (F = 23.63, p = .000 and F = 12.60, p = .000 respectively).  
Finally, in terms of learning strategies, GPA1W was significantly positively correlated 
with elaboration (r = .244, p = .000), critical thinking (r = .195, p = .000), metacognitive self-
regulation (r = .167, p = .000), time/study environment management (r = .203, p = .000), 
and effort regulation (r = .395, p = .000). Similar positive relationships were found between 
learning strategies and performance on the course (Accounting II). Students who elaborate 
on the course material (r = .141, p = .05), pose critical questions when studying (r = .128, p = 
.05), make good use of their study time (r = .124, p = .05), and continue studying even the 
uninteresting parts (r = .359, p = .000), apparently receive a higher grade on the course. 
Note that performance in terms of Accounting I, Accounting II, or GPA1W was not 
significantly (or negatively) correlated with organization. Hence, reporting to be well 
organized seems not to result in higher grades (Accounting I, Accounting II, or GPA1W).  
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Table 3: Correlations  
  1. 2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  12.  13.  14.  15.  16.  17.  18.  19. 
1. Intrinsic Goal Orientation & Task Value 1                                     
2. Extrinsic Goal Orientation .320** 1                                   
3. Control Beliefs .093 .059 1                                 
4. Self-Efficacy for learning and performance .444** .001 .350** 1                               
5. Test Anxiety .039 .280** .003 -.272** 1                             
6. Elaboration .135* -.017 .067 .176** -.022 1                           
7. Organization .212** .155** -.027 -.014 .116* .166** 1                         
8. Critical Thinking .167** .019 .146* .210** .020 .483** .064 1                       
9. Metacognitive Self-regulation .248** .056 -.020 .129* .005 .309** .224** .398** 1                     
10. Time and Study Environmental management .166** .067 -.041 .224** -.114 .162** .091 .106 .104 1                   
11. Effort Regulation .316** -.071 -.170** .315** -.237** .195** .113 .053 .237** .420** 1                 
12. Peer learning .214** .047 .064 .197** -.001 .235** .152** .316** .194** .089 .154** 1               
13. Help Seeking .312** .166** -.168** .087 .109 .196** .279** .116* .230** .182** .234** .461** 1             
14. GPA1W -.022 -.343** -.117* .180** -.179** .244** -.072 .195** .167** .203** .395** .065 .043 1           
15. Intro .146* -.430** -.088 .264** -.183** .128* -.063 .115 .069 .109 .318** .084 .077 .628** 1         
16. Adva .155** -.379** -.119* .253** -.272** .141* -.105 .128* .101 .124* .359** .055 .092 .763** .692** 1       
17. Delta Intro - Adva -.019 -.043 .044 .000 .125* -.023 .058 -.024 -.045 -.024 -.070 .033 -.024 -.208** .347** -.437** 1     
18. GPA2W .008 -.359** -.052 .211** -.192** .189** -.057 .176** .166** .194** .373** .076 .056 .866** .634** .771** -.213** 1   
19. Gender  .164** .056 -.279** -.192** .123* -.029 .259** -.196** .055 .021 .189** -.055 .220** .050 .100 .051 .057 -.010 1 
* p < .05 
** p < .001 
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4.2 HYPOTHESES TESTING 
To test hypothesis 1a, differences in gender between the two learning conditions were 
analyzed (see Table 4). The chi-squared test shows that the preferred learning path differed 
significantly by gender (χ² = 11.47, p = .001). In general, females represent 46% of the 
sample, and males 54%. However, approximately 62% of the team learning students were 
female students, whereas only 38% of the team learning students were male students, 
supporting the first hypothesis 1a.  
 
Table 4: Crosstab gender by learning path (Panel A), crosstab ability by learning path 
(Panel B) and crosstab ability and gender by learning path (Panel C) 
Panel Aa  Lecture-based learning Team learning Total 
  N % N % N % 
Male 125  60% 31  38% 156  54% 
Female 84  40% 51  62% 135  46% 
  209 72% 82 28% 291 100% 
Panel Bb  Lecture-based learning Team learning Total 
  N % N % N % 
Low ability 94 45% 51  62% 145  50% 
High ability 115  55% 31  38% 146 50% 
  209 72% 82 28% 291 100% 
Panel C   Lecture-based learning Team learning Total 
  N % N % N % 
Low abilityc 
Male 57 61% 23 45% 80 55% 
Female 37 39% 28 55% 65 45% 
  94 65% 51 35% 145 100% 
        
High abilityd 
Male 68 59% 8 26% 76 52% 
Female 47 41% 23 74% 70 48% 
  115 79% 31 21% 146 100% 
aχ² = 11.47 ; p = .001 
bχ² = 6.99 ; p = .008   
cχ² = 3.23 ; p = .072 
dχ² = 10.87 ; p = .001 
Concerning ability, significant differences emerged between the two groups prior to 
the manipulation (Table 2). GPA1W (t = 2.43, p =.016) and Accounting I (t = 1.99, p =.047) 
were significantly higher for the students who opted for lecture-based learning than for 
students who selected team learning (if a p-value of .05 was used). However, this significant 
result no longer holds at a more conservative p-value of .01. In addition, we divided the 
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sample in a low and high ability group (two equal size groups based on the median of 
GPA1W). The crosstab of learning path by the ability dummy showed a significant chi-square 
test (χ² = 6.99, p = .008). As shown in Panel B, the majority of the students in the lecture-
based group came from the high ability group (55%). Contrary, the majority of the students in 
team learning came from the low ability group (62%), implying that team learning is 
preferred more by lower ability students, which supports hypothesis 1b. 
When combining gender and ability in relation to the learning path, panel C shows the 
gender by learning path crosstab for the low and high ability students separately. Concerning 
the high ability students, we found a significant chi-square test (χ² = 10.87, p = .001), where 
more high ability female students were attracted by team learning and where more high 
ability male students were attracted by lecture-based learning. The same trend is found for 
the lower ability students, however the chi-square test was not significant at the .05 level (χ² 
= 3.23, p = .072).   
Students differed in terms of motivation on all items and on both help seeking and 
peer learning in terms of learning strategy (see Table 2). In addition, from the correlation 
table (see Table 3), we know that ability was correlated with (most of) the learning strategy 
subscales and motivation scales. From the previous paragraphs, we know that there are 
significant differences between the preferred learning paths in terms of ability and gender 
mix. Therefore, ANCOVAs were added to examine the differences in terms of students’ 
motivation and learning strategies while controlling for ability (GPA1W) and gender (see 
Table 5). The results indicate that team learners reported a higher intrinsic motivation and 
task value (F = 10.03, p = .002), when including the control variables. Hence hypothesis 1c 
was supported. In addition, lecture-based learners reported a significantly higher control of 
learning beliefs (F = 5.56, p = .019), but as mentioned before, this scale is based on a limited 
amount of items. Similar to the t-test, the ANCOVAs showed significant differences for peer 
learning and help seeking. Not surprisingly, team learners attached higher importance to 
peer learning (F = 17.12, p = .000), supporting hypothesis 1d. In addition and rather 
unexpected, team learners reported significantly higher help seeking (F = 9.77, p = .002) 
than students preferring lecture-based learning. A summary of the profile of students 
preferring lecture-based learning and team learning is given in Table 6. 
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Table 5: ANCOVA on MSLQ and performance 
a Scale based on two items  
b Scale with a low Cronbach’s alpha (α = .55) 
 
To address the second hypothesis, a two tailed t-test was used to analyze the 
performance differences between the two groups at the pre-test and post-test. As described 
above (Table 2), the ANOVA revealed a significant main effect of learning path on Accounting 
I (t = 1.99, p = .047), but no significant effect on Accounting II (t = .81, p = .421) or Delta 
AccI-AccII (t = 1.43, p = .154). This implies that students with a lower grade for Accounting I 
preferred the team learning approach, while this lower grade was no longer found for 
Accounting II. 
  
 
 
Dependent variable  
Lecture-based 
learning (Estimated 
marginal mean) 
Team learning 
(Estimated 
marginal mean) 
 
 
F 
 
 
p 
Panel A : MSLQ (covariate: gender and GPA1W)     
Motivation      
Intrinsic Goal Orientation & task value  4.76 5.11 10.03 .002 
Extrinsic Goal orientation  5.55 5.72 2.18 .141 
Control of Learning Beliefsa  4.46 4.08 5.56 .019 
Self-Efficacy for Learning & Performance  4.31 4.11 2.72 .100 
Test Anxiety  4.05 4.23 1.38 .242 
Learning strategy      
Elaboration  4.63 4.56 .30 .586 
Organization  4.21 4.32 .31 .580 
Critical Thinking  3.80 3.90 .74 .391 
Metacognitive Self-Regulation  4.91 4.94 .11 .741 
Time/Study Environmental Management  5.16 5.13 .035 .852 
Effort Regulation  4.77 4.72 .14 .711 
Peer learningb 3.01 3.55 17.12 .000 
Help seeking  3.92 4.43 9.77 .002 
Panel B: Ability (covariate: gender and GPA1W)     
Accounting I (mark on 40) 19.17 18.29 .89 .347 
Panel C: Performance (covariate: gender and GPA1W)     
Accounting II (mark on 40) 17.50 18.77 .247 .117 
Delta Acc I – Acc II  1.68 -.48 5.28 .022 
Panel D: Performance on other courses (covariate: gender and GPA1W)    
GPA2W (mark on 480) 266.35 266.73 .01 .940 
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Table 6: Summary of the results: Profile card of students preferring 
 
 Lecture-based learning Team learning 
Gender More male students More female students 
Ability More higher ability More lower ability 
 More high ability male students More high ability female students  
   
Motivation   
 Lower intrinsic goal orientation & task value* Higher intrinsic goal & task value* 
 Lower extrinsic goal orientation Higher extrinsic goal orientation 
 Higher control of learning beliefs* Lower control of learning beliefs* 
 Higher self-efficacy for learning and 
performance 
Lower self-efficacy for learning and performance 
 Lower test anxiety Higher test anxiety 
   
Learning strategy   
 Lower help seeking * Higher help seeking * 
 Lower peer learning * Higher peer learning * 
 No significant differences on elaboration 
 No significant differences on organization 
 No significant differences on critical thinking 
 No significant differences on metacognitive self-regulation 
 No significant differences on time/study environmental management 
 No significant differences on effort regulation 
* still significant after controlling for gender and ability (GPA1W) 
 
Again, because we know that both gender and ability are correlated with performance, 
an ANCOVA was used to investigate whether performance differed between team learning 
and lecture-based learning while controlling for GPA1W and gender. As shown in Table 5, the 
main effect of learning path was not significant for Accounting I (F = .89, p = .347) and 
Accounting II (F = .247, p = .117). In contrast, if we use a p-value of .05 the main effect of 
learning path was significant for the Delta measure (Acc I – Acc II) in the ANCOVA, while 
controlling for GPA1W and gender (F = 5.28, p = .022). The difference between the score on 
the Accounting I and Accounting II course (delta Acc I – Acc II) is significantly less 
pronounced for team learners (estimated marginal mean = -.48) compared with lecture-
based learners (estimated marginal mean = 1.68). In other words, the gap between the scores 
for Accounting I and Accounting II is larger for lecture-based than for team learners. As 
shown in Figure 2 and based on a small significant effect, the team learners started at a lower 
performance level but outperformed the lecture-based learners at the end of the experiment 
(while controlling for gender and ability differences), which supports the second hypothesis. 
Again, we need to add that if a more conservative p-value was used as significance level (e.g., 
p < .01), the second hypothesis could not be supported. 
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Figure 2: Estimated marginal means for Accounting I and Accounting II, based on the 
ANCOVA analysis with gender and GPA1W as covariate B. 
 
 From hypothesis 1b we believe that students with a lower ability (GPA1W) more often 
opted for team learning. Therefore we want to check what happens with GPA2W. It is 
arguable that these students (who opted for team learning) increased their effort or altered 
their study behavior for all courses during the second semester (explaining the significant 
Delta AccI-AccII). In this case, we should see an effect of learning path on all second semester 
courses. An ANCOVA with GPA2W as a dependent variable and gender and GPA1W as 
covariates revealed no significant results (see Table 5; F = .01, p = .940). It appears that 
students of both learning paths obtained equal scores for GPA2W. Hence, students who 
opted for team learning did not show significant improvement for other second semester 
courses. Therefore, we can conclude that the selected team learning approach was helpful in 
increasing students’ performance of accounting, for those students who preferred team 
learning. 
5. DISCUSSION 
 The results of the present study build on findings from prior research on team 
learning, learning preferences, and their relationship with performance. Two learning paths 
were offered to freshmen accounting students: team learning and lecture-based learning. 
Students could select their preferred learning path for the tutorials of a second semester 
accounting course, namely Accounting II. Their preference was expressed at the beginning of 
the second semester and students were taught in their preferred way for the entire semester 
(12 weeks)A, allowing no switching in between. The results indicate that students opting for 
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the team learning path have a specific profile that varies in several domains from that of 
students preferring lecture-based learning.  
 First, female students had a larger preference for team learning than male students, 
supporting the results of Johnson and Engelhard (1992), who studied learning preferences of 
African-American adolescents. Moreover, more high-ability female students were attracted to 
the team learning path in comparison to the lecture-based learning path. It appears that male 
students are more reluctant to share their knowledge with peers. It appears they preferred to 
optimize their learning time and were more reluctant to put effort and commitment into 
team learning. Female high ability students on the contrary, preferred team learning and 
appear to be more inclined to share their knowledge with peers.  
 Second, the groups differed significantly on ability. Students preferring team learning 
generally obtained a lower score in the introductory accounting course (Accounting I) in the 
previous semester and a lower score on GPA1W, suggesting that the brighter students were 
more likely to select lecture-based learning. Possibly the lower results for the Accounting I 
course and GPA1W may have stimulated low achieving students to alter their learning 
method and to opt for team learning in the second semester. Similarly, Engelhard and 
Monsaas (1989) found that academic achievement is related to learning preferences, with 
more successful students reporting a higher preference for competition (e.g., lecture-based 
learning), whereas less successful students report a higher preference for cooperation. Love, 
Love, and Northcraft (2010) concluded that negative goal discrepancies are likely to lead to 
increased efforts, as students attempt to increase their performance to achieve the goal of 
passing the course. In this respect, it seems that students who failed at the Accounting I 
course suffered from negative goal discrepancies. Based on the theory of Love et al. (2010), 
these students increased their commitment and opted for team learning in the second-
semester course (Accounting II).  
 Third, students selecting team learning reported more intrinsic motivation and 
attached a higher importance to task value. Team learning students reported being more 
intrinsically interested in accounting and eager to study the course material. Hence, by 
providing students the possibility to opt for a particular learning path, only the highest 
intrinsic motivated students are attracted by team learning.  
 Fourth, the groups also differed in terms of control of learning beliefs. The students 
who preferred the lecture-based approach scored significantly higher on the pre-test in terms 
of learning beliefs than did the students who preferred team learning. These results should be 
interpreted with caution though, since this scale is only based on two items. However after 
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controlling for gender and ability, the differences in terms of control of learning beliefs still 
remained7. Hence, students opting for team learning were more uncertain whether the 
performance was contingent on their individual efforts. Probably, they presumed that they 
would not be able to understand the material by themselves and therefore selected team 
learning. 
 Fifth, not surprisingly, team learners reported significantly higher peer learning. In 
addition, students preferring team learning scored significantly higher on help seeking 
compared with lecture-based learners (even after controlling for gender and ability). The 
students preferring team learning, reported a greater need for support and guidance, both 
from peers and the teacher, which was indeed more available in the team learning 
environment. 
 Sixth, we found that the team learning and lecture-based learners seem to report 
similar learning strategies (apart from help seeking and peer learning) and are consequently 
comparable in terms of their approach to learning. Moreover, the correlations reveal that 
high ability and high performance for the course is linked to so-called deep-level learning 
strategies (high elaboration, critical thinking, effort regulation, and management of the 
time/study environment). The positive correlation between high performance and 
organization was not found. 
 Seventh, unlike previous studies, this quasi-experiment was organized over the entire 
second semester, making it possible to show results based on students’ experiences 
throughout nine weeks of classes A. This specific form of active learning demonstrated 
positive educational outcomes for students who opted for team learning. The design made it 
possible to compare pre-test with post-performance without interim performance measures 
(e.g., mid-term exams). The major question posed was whether lower ability students 
benefited from team learning. The team learners had a significantly (p < .05) lower score for 
the Accounting I course, but they managed to overcome this difference on the Accounting II 
course. In other words, team learning students caught up with the lecture-based learning 
students in performance after the team learning intervention. Indeed, the ANCOVA did not 
show a significant effect on the performance of the second semester course (Accounting II), 
even if these students in the team learning path initially started with a lower ability in 
accounting (Accounting I) and in general (GPA1W). In addition, we found an effect of team 
learning on Delta AccI-AccII. The difference between the Accounting I and the Accounting II 
course scores tends to be higher for the lecture-based learners, indicating that the score for 
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 If we include all four items, we get the same significant results (p = .000 for the t-test and p = .001 for the 
ANCOVA). 
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the Accounting II course decreased more for lecture-based students than for team learners. 
This result highlights the fact that - despite their low general ability - the team learning 
students scored similarly on the Accounting II test as did the lecture-based learning students. 
This trend is in line with the previous literature, which found that small groups facilitate 
academic learning (Johnson & Johnson, 1989; Slavin, 1991; Vasquez, Johnson, & Johnson, 
1993). To understand why team learning had worked for these students, answers probably lie 
in the social interaction process (Lundeberg & Moch, 1995). In Vygotsky’s view, modeling 
and speaking precede learning and thinking. Social interaction enhances thinking because 
students can learn to solve tasks independently by first tackling tasks together with peers in 
the team (Lundeberg & Moch, 1995). The scaffolding process occurs when less skillful 
students actively cooperate with more competent peers and thereby enable the lower ability 
students to develop more complex levels of understanding and skills by providing them 
feedback (Onwuegbuzie & DaRos-Voseles, 2001).  
6. LIMITATIONS AND FUTURE RESEARCH 
 It is important to note that the current study has certain limitations. First, the study 
implemented only two learning paths. In this way we could make a clear distinction between 
lecture-based and team learning. It would be interesting and challenging to compare student 
characteristics and their preferences if more learning paths were offered in a similar context. 
For instance, short videos and online exercises both induce almost no face-to-face interaction 
with peers/teacher, but differ in terms of the active learning component. Hence, it would be 
interesting to investigate whether the differences we found in student profile also apply to 
short videos compared to online exercises. Second, this study was limited to first-year 
undergraduate students at one institution, where we experiment since several years with 
team learning in a large class at the undergraduate level. To enhance insights into potential 
cultural differences, it would be interesting to investigate similar learning path choices at 
other universities and in different settings. Therefore, we invite colleagues to offer team 
learning at their institutions as an alternative to lecture-based learning, to replicate and 
extent our findings on the student profile card. Third, the quasi-experiment was run in one 
particular course in the second semester at the first undergraduate year. Hence, no 
conclusions can be made whether or not student preferences for team or lecture-based 
learning is course specific. Furthermore, it would be interesting to investigate the influence 
on performance, if students could make the choice for all courses (tutorials) between team 
and lecture-based learning. Fourth, this study was implemented in an authentic educational 
context. Once students expressed their learning preference, they were allocated to this 
learning method for the entire semester, allowing n
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lecture-based learning condition at the university, while they were only familiar with team 
learning from their high school period. However, at the end of the semester, we asked team 
learners whether they still preferred team learning and approximately 85% answered 
positive.8 Hence, future research might focus on students who were originally interested in 
the team learning approach but who subsequently were not willing to put effort into 
discussing the material with their teammates. Fifth, the sample size of our study is rather 
small and the amount of analyses is rather high. A more conservative p-value of .01 could be 
recommended. As a result, if a more conservative p-value was used, some of our hypotheses 
could not be supported (e.g., effect on performance). Although we were careful while 
interpreting the results, it would be interesting to replicate the study with a larger sample. 
Sixth, this study can be subject to a self-selection bias. Specifically, students opted for one of 
the two learning conditions. Although in the present study, we aimed to measure the 
influence of team learning on academic performance, given that students themselves can 
stipulate their learning condition. However, this selection bias can affect the internal validity 
of the study because respondents with certain characteristics may be more affected by the 
treatment condition (van der Laan Smith & Spindle, 2007). In order to reduce this bias, we 
included covariates in our statistical tests.  
 In addition, the results also lead to some suggestions for future research. First, the 
results indicate that a specific group of students preferred team learning. These students are 
more intrinsically motivated and are willing to share their knowledge with peers and with the 
instructor. The higher help seeking and lower score on control of learning beliefs of students 
preferring team learning needs further investigation. Further research could also focus on 
other personal characteristics such as self-awareness or consciousness. Second9, the 
relationship between gender, ability, and motivation should be further investigated in 
relationship to learning preferences. Team learning was preferred more by lower ability 
students than by high ability students in general (but was also more preferred by high ability 
female students than by high ability male students). Team learning was preferred more by 
highly motivated students, even after controlling for the gender and ability effect. In this 
respect, studying learning preferences in relationship to gender, ability and motivation opens 
many routes for future research. Third, the innovativeness of the present research is that the 
students stipulated themselves their learning path. Hence, we did not “imply” team learning 
to a group of students, who might be willing or not willing to put effort into cooperating with 
team members. Each student was taught in his/her preferred way of learning (team or 
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 We also asked the lecture-based learners, whether they still preferred lecture-based learning and similarly 
approximately 85% answered positive.   
9
 We thank the two anonymous reviewers for providing this idea. 
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lecture-based learning). This might provide an explanation why some researchers found that 
students in a cooperative learning section in accounting performed substantially better than 
students in a lecture-based learning section (e.g., Ciccotello & D'Amico, 1997; Hwang et al., 
2008) and why other studies reported little or no improvement in students’ performance 
when they worked in groups rather than working individually (e.g., Gabbin & Wood, 2008; 
Lancaster & Strand, 2001). It can be hypothesized that team learning is only effective if 
students prefer this learning method. Hence, future research might involve experiments, 
both preference matching and non-preference matching. Fourth, the results suggest that 
elements under the instructor’s control, such as the educational setting, have the potential to 
influence students’ academic performance in a positive way, especially for students who start 
with a lower ability and are willing to engage in team learning. In this sense, the current 
study contributes to the research on predictors of performance by investigating the 
relationship among several variables that accounted for the variance in examination grades, 
but a number of other variables (e.g., team composition or participation-level) could be 
included in future research.  
7.RECOMMENDATIONS  
 It is clear from previous literature that cooperative learning in general, and team 
learning in particular, is considered a valuable learning technique in higher education today. 
Findings form this study confirm this and reveal that team learning is an effective way of 
promoting students learning. Many authors refer to the importance of active learning 
techniques. For example, the meta-analysis of Springer, Stanne, and Donovan (1999) 
demonstrates that various forms of small-group learning are effective in promoting 
performance, and increased persistence in courses and programs. However, Cooper and 
Robinson (2000) reported that lecture stays the prevailing teaching strategy in large classes 
in higher education. The extent to which active learning techniques are implemented varies 
by institution, faculty, and course. Several instructors have argued against implementing 
cooperative learning, such as team learning, because group tasks involve more class time and 
preparation. Therefore, it is important to consider a cost-benefits ratio in the light of 
massification in higher education and the growing diversity of the student population. Given 
that team learning had a positive outcome in our setting, one might ask whether team 
learning should be provided for all students. We believe that providing students the choice 
between team learning and lecture-based learning is a good solution. First, in the current 
setting, the number of students is large (and increasing each year), while teaching resources 
remain limited. Some students are willing to commit and put a lot of effort into accounting 
(team learners), while others want to work in an autonomous, free manner and like to hear a 
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well-structured, comprehensive solution to the exercises (lecture-based learners). Secondly, 
by implementing two learning paths, students can stipulate their preferences and learn in the 
way they like, which can lead to increased satisfaction.  
 In addition, under the assumption that high ability students will learn in every way, 
one could ask whether team learning should only be organized for lower ability students. We 
believe that we need heterogonous groups to enhance student learning. Less skillful students 
can actively cooperate with more competent peers and thereby develop a deeper 
understanding of the learning material. The main findings indicate that some students may 
have a greater need for support and guidance and that students prefer different learning 
paths. This is one of the main reasons why we believe that institutions should offer students 
the possibility to choose between several learning methods in particular courses.  
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Appendix 1:Reliability measures for the MSLQ: Motivation subscales1 
 
Measures and items  
(1 I completely disagree – 7 I completely agree) 
Factor 
loading 
Value   
Intrinsic goal orientation (Cronbach’s alpha = .84)  
1 In a class like this, I prefer course material that challenges me so I can learn new things.* .571 
2 In a class like this, I prefer course material that arouses my curiosity, even if it is difficult to learn. .589 
3 The most satisfying thing for me in this course is trying to understand the content as thoroughly as possible. .551 
4 I choose to prepare assignments at home, even if I don’t get credits for that. * .477 
Task value  
1 I think I will be able to use what I learn in this course in other courses. .539 
2 It is important for me to learn the course material in this class. .559 
3 I am very interested in the content area of this course. .769 
4 I think the course material in this class is useful for me to learn. .758 
5 I like the subject matter of this course. .778 
6 Understanding the subject matter of this course is important to me.* .711 
Extrinsic goal orientation (Cronbach’s alpha = .59)  
1 Getting a good grade in this class is very important for me. * .746 
2 The most important thing for me right now is improving my overall grade point average; so my main concern in this 
class is getting a good grade. 
.560 
3 If I can, I want to get better grades in this class than I scored for the “Accounting I ” course. * X 
4 I want to do well in this class because it is important to show my ability. * .842 
Expectancy  
Control of Learning Beliefs (Cronbach’s alpha = .66)  
1 If I study in appropriate ways, then I will be able to learn the material in this course. X 
2 It is my own fault if I don't succeed for this course.* .751 
3 If I try hard enough, then I will understand the course material. X 
4 If I don't understand the course material, it is because I didn't try hard enough. .803 
Self-Efficacy for Learning & Performance (Cronbach’s alpha = .93)  
1 I believe I will receive an excellent grade in this class. .754 
2 I am certain I can understand the most difficult material presented in the readings for this course. .749 
3 I am confident I can understand the basic concepts taught in this course. .663 
4 I am confident I can understand the most complex material presented by the instructor in this course. .818 
5 I am confident I can do an excellent job on the exam for this course.* .770 
6 I expect to do well in this course. .798 
7 I'm certain I can master the skills being taught in this class. .827 
8 Considering the difficulty of this course, the teacher and my skills, I think I will do well in this class. .829 
Affect   
Test Anxiety (Cronbach’s alpha = .73)  
1 When I take a test I think about how poorly I am doing compared with other students. .724 
2 When I take a test I think about items on other parts of the test I can't answer. .763 
3 When I take tests I think of the consequences of failing. .755 
4 I have an uneasy, upset feeling when I take an exam. .651 
5 I feel my heart beating fast when I take an exam. X 
1 The present scales were based on the original scale of Pintrich et al. (1991), but some items were adapted based on the pilot 
study (marked by an asterisk) and others were omitted based on the reliability measures of the present study (marked by an X). 
* These items slightly differ from the original wording of Pintrich et al. (1991). The changes were made based on the results of the 
pilot study.  
X = items deleted from the model, due to low factor loading (< .40) or high cross loadings (> .35). 
Note:  
Cronbach’s alpha of Hativa and Birenbaum (2000): intrinsic goal orientation: α = .82; extrinsic goal orientation: α = .61; control of 
learning beliefs: α = .64; self-efficacy for learning and performance: α = .86; and test anxiety: α = .72 
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Appendix 2: Reliability measures for the MSLQ: Learning Strategies subscales 1 
  
Measures and items 
( 1 I completely disagree – 7 I completely agree) 
Factor 
loading 
Cognitive learning strategies   
Rehearsal   
1 When I study for this class, I practice saying the material to myself over and over. D 
2 When studying for this class, I read my class notes and the course readings over and over again. D 
3 I memorize key words to remind me of important concepts in this class. D 
4 I make lists of important terms for this course and memorize the lists. D 
 
Elaboration (Cronbach’s alpha = .70) 
 
1 When I study for this class, I pull together information from different sources, such as lectures, textbook, 
discussions and the online learning platform.* 
X 
2 I try to relate ideas in this subject to those in other courses whenever possible. .736 
3 When reading for this class, I try to relate the material to what I already know. .638 
4 When I study for this course, I write brief summaries of the main ideas from the readings and my class notes.* X 
5 I try to understand the material in this class by making connections between the readings and the concepts from 
the lectures. 
X 
6 I try to apply ideas from course readings in other class activities such as lecture and discussion. .786 
 
Organization (Cronbach’s alpha = .80) 
 
1 When I study for this course, I outline the material to help me organize my thoughts.* .800 
2 When I study for this course, I go through the readings and my class notes and try to find the most important 
ideas. 
.840 
3 I make simple diagrams to help me organize course material. * X 
4 When I study for this course, I go over my class notes and make an outline of important concepts. .842 
 
Critical thinking (Cronbach’s alpha = .77) 
 
1 I often find myself questioning things I hear or read in this course to decide if I find them convincing enough. .582 
2 When a theory, interpretation or conclusion is introduced in class or in the readings, I try to decide if there is good 
supporting evidence. 
.758 
3 I treat the course material as a starting point and try to develop my own ideas about it. .449 
4 I try to play around with ideas of my own related to what I am learning in this course. .539 
5 Whenever I read or hear an assertion or conclusion in this class, I think about possible alternatives. .632 
Metacognitive learning strategy  
 
Metacognitive Self-regulation (Cronbach’s alpha = .66) 
 
1 During class time, I often miss important points because I'm thinking of other things. (reverse scaled) X 
2 When reading for this course, I make up questions to help focus my reading. .776 
3 When I become confused about something I'm reading for this class, I go back and try to figure it out. .478 
4 If course readings are difficult to understand, I change the way I study.* X 
5 Before I study new course material thoroughly, I often skim it to see how it is organized. X 
6 I ask myself questions to make sure I understand the material I have been studying in this class. .795 
7 I try to change the way I study in order to fit the course requirements and the instructor's teaching style. X 
8 I often find that I have been reading for this class but don't know what it was all about. (reverse scaled) X 
9 I try to think through a topic and decide what I am supposed to learn from it rather than just reading it over when 
studying for this course. 
X 
10 When studying for this course, I try to determine which concepts I don't understand well. .478 
11 When I study for this class, I set goals for myself in order to direct my activities in each study period. X 
12 If I get confused taking notes in class, I make sure I sort it out afterwards. X 
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Peer learning (Cronbach’s alpha = .55) 
 
1 When studying for this course. I often try to explain the material to a classmate or friend. .722 
2 I try to work with other students from this class to prepare the exercises.* .416 
3 When studying for this course. I often set aside time to discuss course material with a group of students from the 
class. 
.575 
 
Help seeking (Cronbach’s alpha = .73) 
 
1 Even if I have trouble learning the material in this class, I try to do the work on my own, without help from anyone. 
(reverse scaled) 
X 
2 I ask the instructor, the teaching assistant or the student counseling service  
to clarify concepts I don't understand well.* 
.684 
3 When I can't understand the material in this course, I ask another student in this class for help. .773 
4 I try to identify students in this class whom I can ask for help if necessary. .781 
   
1 The present scales were based on the original scale of Pintrich et al. (1991), but some items were adapted based on the pilot 
study (marked by an asterisk) and others were omitted based on the reliability measures of the present study (marked by X or D). 
* These items slightly differ from the original wording of Pintrich et al. (1991). The changes were made based on the results of the 
pilot study.  
X = items deleted from the model, due to low factor loading (< .40) or high cross loadings (> .35). 
D = scale deleted, because of low Cronbach’s alpha (α = .43) 
 
Note:  
Cronbach’s alpha of Hativa and Birenbaum (2000): rehearsal: α = .67; elaboration: α = .70; organization: α = .67; critical thinking: α 
= .83; metacognitive self-regulation: α = .59; time and study environmental management: α = .72; effort regulation: α = .62; peer 
learning: α = .55 and help seeking: α = .59 
Resource management   
 
Time/Study environmental Management (Cronbach’s alpha = .63) 
 
1 I usually study in a place where I can concentrate on my course work. .772 
2 I make good use of my study time for this course. .421 
3 I find it hard to stick to a study schedule. (reverse scaled) X 
4 I have a regular place set aside for studying. .844 
5 I make sure that I keep up with the weekly readings and assignments for this course. X 
6 I attend class regularly.  X 
7 I often find that I don't spend very much time on this course because of other activities.  
(reverse scaled) 
X 
8 I find rarely time to study for my courses before the study period starts.* (reverse scaled) X 
 
Effort Regulation (Cronbach’s alpha = .75) 
 
1 I don’t like to study for this class and I quit before I finish what I planned to do. * (reverse scaled) .732 
2 I work hard to do well in this class even if I don't like what we are doing. .679 
3 When course work is difficult, I either give up or only study the easy parts. (reverse scaled) .756 
4 Even when course materials are dull and uninteresting, I manage to keep working until I finish. .746 
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10. POST-PUBLICATION ENDNOTES 
A The second semester lasts 16 weeks. During week 1, students filled out a pre-experimental 
questionnaire. During week 2, the orientations session, in which the different learning paths 
were presented, was organized. Between week 2 and 3 students have to make a choice. The 
following nine weeks, from week 3 until week 12, students attend the tutorial sessions. In 
week 12, students filled out a post-experimental questionnaire. During week 16, the final 
exam took place.  
B We replicated this analysis with data over the past five years: from the academic year 2008-
2009 to 2011-2012. Students who participated in both the Accounting I exam and the 
Accounting II exam were included in the analysis.  
 
This resulted in the following descriptives:  
Table 2*: Descriptives 
Academic year 
N Lecture-based 
learning 
% N Team learning % Total  
 
2008-2009 
 
319 
 
72% 
 
125 
 
28% 
 
444 
2009-2010 269 67% 133 33% 402 
2010-2011 258 70% 110 30% 368 
2011-2012 316 72% 123 28% 439 
2012-2013 252 61% 161 39% 413 
      
Total  1414 68% 652 32% 2066 
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Figure 2* : Estimated marginal means for Accounting I and Accounting II, based on the 
ANCOVA analysis with gender, year and GPA1W (ability) as covariate. 
 
 
Table 2*: ANCOVA on performance and GPA2W 
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Dependent variable  
Lecture-based 
learning (Estimated 
marginal mean) 
Team learning 
(Estimated 
marginal mean) 
 
F 
 
p 
Accounting II (covariate: gender, year, GPA1W) 17.69 18.67 8.285 .004 
Delta Acc I –Acc II (covariate: gender, year, GPA1W) 4.48 .043 21.341 .000 
GPA2W (covariate: gender, year, GPA1W) 232.83 230.62 .844 .358 
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CHAPTER 3:  
IMPROVING STUDENT SATISFACTION IN A 
FIRST-YEAR UNDERGRADUATE ACCOUNTING 
COURSE BY TEAM LEARNING1 
ABSTRACT 
 This paper discusses student satisfaction and course experiences of first year 
undergraduate students in an introductory financial accounting course (Accounting II) where 
team learning was implemented during tutorials. Course experiences and satisfaction, as 
perceived by students in the team learning condition were compared to those in a traditional 
lecture-based control condition. A post-experimental questionnaire, with open and closed-
ended questions, was administered. Students reported significantly higher levels of 
satisfaction in the team learning condition and a more positive course experience compared 
to students in the lecture-based condition. The increased time-spent on accounting in the 
team learning condition resulted in increased learning as evidenced by higher grades on the 
final exam in the team learning condition. An analysis of open-ended questions revealed that 
both learning conditions fit for particular students. High pre-class preparation was 
considered a strength of the team learning condition, while the comprehensive explanation 
by the teacher was the most frequently mentioned advantage of the lecture-based condition. 
This paper further contributes to the practice of accounting education by illustrating a way to 
implement team learning in a large undergraduate accounting course.  
 
Keywords: introductory accounting course, team learning as a teaching strategy, student 
satisfaction, course experience  
 
                                                             
 
1Opdecam, E., & Everaert, P. (2012). Improving student satisfaction in a first year undergraduate 
accounting course by team learning. Issues in Accounting Education, 27(1), 53-82.  
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1. INTRODUCTION 
 To address changes in the accounting profession (Albrecht and Sack 2000), 
accounting education should move from lectures to cooperative learning, real-world problem 
solving, and technical modeling (Carland et al. 1994; Lightner et al. 2007; Sullivan 1996). 
Further, the ability of employees to work together has been recognized as an important 
competency of future accountants (Berry 1993) and numerous professional bodies emphasize 
teamwork skills as necessary for successful careers within this profession (AICPA 2005; 
AECC 1990). As such, the recognition of the importance of teamwork skills was the first 
motivation to implement team learning into an accounting course within the university 
curriculum.  
 Implementing cooperative learning in today’s higher education is somewhat 
problematic. The diversity of the student population in higher education is a challenge for 
today’s professors (Harper and Quaye 2009; Cottell and Millis 1993). Furthermore, the 
pivotal change in higher education over the last decade has been the massification of the 
student population (Tynjälä et al. 2003). As a result, many accounting courses are now 
taught in large class rooms often consisting of 300 to 500 students (e.g. Cunningham 2008). 
The large size of these classes increases the challenge to the professor in terms of effort and 
resources to offer small class tutorials or check homework assignments. In the present 
university, students attend accounting classes (lectures) with approximately 500 students 
and accounting tutorials in classes of approximately 100 to 150 students. As a result, many 
students postpone actual practice of accounting topics until the end of the semester and, 
consequently fail the course. This sense of freedom is in sharp contrast to secondary 
education where students are forced to study on a continual basis. Putting more focus on 
studying the material during the semester by increasing pre-class preparation for tutorials is 
an important motivation to implementing team learning in the first year undergraduate 
introductory accounting course (Accounting II). 
 Previous research has investigated the effects of cooperative learning techniques, such 
as team learning, on student performance (e.g. Ciccotello and D'Amico 1997; Clinton and 
Kohlmeyer 2005; Gabbin and Wood 2008; Hite 1996; Hwang et al. 2008; Kunkel and Shafer 
1997; Lancaster and Strand 2001; Ravenscroft et al. 1995; Ravenscroft and Buckless 1997). 
However, the excessive focus on performance may lead to neglecting issues of student 
satisfaction (Strand Norman et al. 2004). Strand Norman et al. (2004) state that this could 
be potentially dangerous and shortsighted. It is interesting and important to consider 
information concerning student satisfaction and course experience when educators design 
and construct the learning environment. Therefore, the first objective of the present study 
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was to investigate the influence of team learning on student satisfaction. Furthermore, we 
were interested in students’ course experience with the team learning approach in an effort to 
understand their comfort level with this innovative teaching method. In addition, direct 
feedback from the students can be used to refine and further develop the cooperative learning 
environment (van der Laan Smith and Spindle 2007). Therefore, the second objective of this 
study was to explore the advantages/disadvantages of team learning as perceived by students 
in an accounting setting, which was intended to provide useful information in understanding 
the overall impact of cooperative learning. To investigate the objectives, team learning was 
introduced in the tutorial sessions of a first year undergraduate level financial accounting 
course (Accounting II). Students were already familiar with lecture-based tutorials and could 
opt for the innovative team learning approach. At the end of the term, data on student 
satisfaction regarding both learning approaches were collected.  
 The remainder of this paper is organized as follows. First, we review the prior related 
literature. Next, the research method and description of the experimental procedure is 
provided. Following, the findings are presented and discussed. The study concludes with a 
consideration for implications of the findings for accounting educators and discussion on the 
limitations of the current study.  
3. PREVIOUS LITERATURE 
2.1 COOPERATIVE LEARNING 
While different types of cooperative learning can be distinguished, all involve having 
students work in small groups or teams to help one another in learning academic material 
(Slavin 1991); team learning is one type of cooperative learning. A large amount of the 
cooperative learning research has indicated that this method leads to increases in 
achievement and positive outcomes such as self-esteem, attitude toward the subject, 
communication, and transferable skills (Slavin 1991; Johnson et al. 2007). In order to realize 
these positive effects, the learning environment must guarantee proper implementation of 
the five basic elements of cooperative learning: (1) positive interdependence, (2) individual 
accountability, (3) promotive face-to-face interaction, (4) social skills, and (5) group 
processing (Johnson and Johnson 1999). Positive interdependence implies that team 
members perceive that they need each other in order to complete the group assignment 
successfully. Individual accountability is ensured when each member of the group is held 
accountable for completing the group assignment. Promotive face-to-face interaction is 
realized when team members promote each other’s productivity by helping, sharing, 
encouraging, and facilitating each other’s efforts to complete a task and achieve goals. 
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Students must make appropriate use of social and interpersonal skills. Examples of social 
skills include leadership, communication, and decision-making. Group processing implies 
that the team has the opportunity to discuss how well they are achieving goals and 
maintaining effective work relationships among team members (Johnson and Johnson 
1999).  
 Decuyper et al. (2010) noted that studies use different labels (e.g., learning in teams, 
team based learning, team learning, or group learning) that might cover the same underlying 
concept. For instance team learning in the current setting does not implement readiness 
assurance tests or intergroup discussions as in Michaelsen and Black (1994). Distinctions 
between the different variants are not straightforward, therefore, as will be explained further, 
the characteristics of team learning in the current study’s setting include: small group 
collaboration of five persons; student initiated groups; students being the main source of 
information in the discussion; required commitment towards the team; and stable teams 
working together throughout the whole semester. 
2.2 COOPERATIVE LEARNING IN ACCOUNTING EDUCATION 
The use of cooperative learning is supported at all levels of education via extensive 
research both on a practical level and on a theoretical level. Within accounting education, 
however, the results are ambiguous (Clinton and Kohlmeyer 2005; Hosal-Akman and Simga-
Mugan 2010; Lancaster and Strand 2001). According to Strand Norman et al. (2004) existing 
cooperative learning studies in the accounting field can be classified into six distinct research 
streams: (1) studying student involvement via cooperative learning; (2) investigating how to 
avoid or correct dysfunctional behavior in group and team processes; (3) examining the 
effects of cooperative learning on student performance; (4) investigating student satisfaction 
with cooperative learning; (5) case studies on successfully implemented cooperative learning, 
and (6) reviews of cooperative learning. In the past twenty years, most of the cooperative 
learning literature in accounting education can be found in the third category of the research 
of Strand Norman et al. (2004) (see table 1) 1 . For example, Hite (1996) reported a 
comparison between a control group, which took three traditional midterm exams and a final 
exam, and an experimental group, which took the same three traditional midterms and a 
comprehensive final in addition to a group retake of the midterm exams. Hite (1996) 
reported significantly higher final exams scores for the experimental group. In addition, 
Hwang et al. (2005; 2008) and Ciccotello and D’Amico (1997) discussed the difference in 
                                                             
 
1
 We searched for articles on cooperative learning in accounting education literature for the period 1990 through 
2010 in the following journals: Accounting Education: An International Journal, Issues in Accounting 
Education; and Journal of Accounting Education.  
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performance between students in a cooperative learning setting and students in a traditional 
learning setting. Their findings confirmed that cooperative learning can be more effective in 
enhancing students’ learning in comparison to traditional learning environments. On the 
contrary, Ravenscroft et al. (1997) found small or no improvement in student performance 
when students worked in a group versus when they worked individually. Ravenscroft et al. 
(1997) present the results of seven separate studies that compared academic performance 
under varying conditions involving different types of cooperative learning. Results across the 
seven studies revealed little to no effect of cooperative learning on exam scores after 
controlling for group differences. Comparably, Lancaster and Strand (2001), Kunkel and 
Shafer (1997), and Gabbin and Wood (2008) found no significant results. Lancaster and 
Strand (2001) reported, where cooperative learning was implemented in a lecture-based 
managerial accounting class, no differences between control (lecture-based learning) and 
experimental conditions (cooperative learning) with respect to academic performance. 
Kunkel and Shafer (1997) investigated the effectiveness of team learning in auditing classes; 
however, they did not find a positive relationschip between academic performance and the 
use of team learning. Gabbin and Wood (2008) explored the exam retake cooperative 
learning strategy in an intermediate accounting course. They reported no significant 
differences in performance. Parry (1990) also found no impact of student assigned study 
groups on student performance. Most recently, Hosal-Akman and Simga-Mugan (2010) 
explored the effects of teaching methods on the academic performance of accounting 
students. They compared the academic performance of students enrolled in group versus 
lecture-based learning. Similar to previous research, they also found no significant difference 
in academic performance of the treatment group relative to the control group. In sum, an 
extensive focus has been given to the impact of cooperative learning on performance in 
accounting education. Little attention has been given to the impact of cooperative learning on 
student satisfaction in accounting education. Moreover, Gabbin and Wood (2008) indicated 
that future research should include consideration for the benefits of cooperative learning, 
other than performance. Finally, few studies have reported on the first category (student 
involvement/engagement via cooperative learning) or the fourth category (student 
satisfaction with the learning process). These two categories were the focus of the current 
study.  
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Table 1: Studies in accounting education literature that examine cooperative learning, classification by the categories of Strand Norman et al. (2004) 
 
Student involvement / 
engagement 
Group and 
team process 
to produce 
effective 
learning 
Effects of 
cooperative 
learning on 
student 
performance 
Student 
satisfaction 
with the 
learning 
process 
Examples of 
cooperative 
learning 
Reviews of 
cooperative 
learning 
Caldwell et al. (1996)   X X   
Carland et al. (1994)  X      
Ciccotello and D’ Amico (1997)   X    
Clinton and Kolmeyer (2005) X  X    
Cottell and Millis (1992)      X 
Cottell and Millis (1993)  X X    
Dyball et al. (2007)    X   
Gabbin and Wood (2008)   X    
Hilton and Philips (2010)  X      
Hite (1996)   X    
Hosal-Akman and Simga-Mugan (2010)   X    
Hwang et al. (2005)   X    
Hwang et al. (2008)   X    
Kunkel and Shafer (1997)   X    
Lancaster and Strand (2001)   X X   
McConell and Sasse (1999)  X     
Parry (1990) X  X    
Peek et al. (1995)  X     
Ramsay et al. (2000)  X     
Ravenscroft et al. (1995)   X    
Ravenscroft et al. (1997)   X    
Ravenscroft et al (1999)      X 
Sullivan (1996)     X  
Strand Norman et al (2004)      X  
Tanner and Lindquist (1998)     X  
Van der Laan Smith and Spindle (2007)  X     
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2.3 TEAM LEARNING AND STUDENT SATISFACTION  
Although student satisfaction in light of quality in higher education is important 
(Byrne and Flood 2003), few studies have focused on the impact of cooperative learning on 
student satisfaction in accounting education, as shown in table 1. Given students’ 
dissatisfaction in accounting education, suggested by the survey results of Albrecht and Sack 
(2000), it is interesting to investigate how satisfaction of accounting students can be 
improved. Dissatisfaction may be one of the reasons why students don’t choose a major in 
accounting. Research on cooperative learning, in general, has indicated that cooperative 
learning has the potential to increase student satisfaction (Cooper 1995; Strand Norman et al. 
2004). Further, team learning is one of the best evaluated cooperative learning techniques 
(Slavin 1991). Therefore, the following hypothesis was proposed: 
Hypothesis 1: Students in a team learning condition will be more 
satisfied than students in a lecture-based condition. 
2.4 TEAM LEARNING AND COURSE EXPERIENCE 
Students’ experiences in a learning context provide an understanding of comfort level 
and appreciation concerning the learning activity. This can provide useful information on the 
overall impact of team learning in a learning environment. Specifically, feedback from 
students can be used to refine and further develop learning methods. Lancaster and Strand 
(2001) examined student perceptions of the cooperative learning format. They found no 
differences in the perception of students enrolled in cooperative learning classes compared to 
those enrolled in individual learning classes. Caldwell et al. (1996) investigated the effects of 
cooperative learning on introductory accounting students’ perceptions of accounting as a 
discipline. They showed that students in the cooperative learning condition were, on average, 
more likely to maintain positive perceptions compared to students in the lecture-based 
condition. In addition, Dyball, Reid, Ross, and Schoch (2007) discussed the perceptions of a 
large cohort of second year students. The benefits of group-work in developing transferable 
skills, such as team work, self-managing, planning, and organizing were addressed. Students 
considered group work to be a positive experience and a vehicle to develop transferable skills, 
including action planning and time management. Clinton and Kohlmeyer (2005) stated that 
cooperative learning may favorably increase students’ rating of an instructor. They compared 
students who took a series of group quizzes with students who did not take group quizzes. 
Clinton and Kohlmeyer (2005) noted that students in the group condition had significantly 
different affective reactions compared to students in the control condition. In fact, students 
believed that their problem-solving abilities had improved. As a result, team learning could 
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potentially have an impact on the students’ course experiences such as evaluation of the 
teacher and development of soft skills. The following hypothesis addressed this perspective:  
Hypothesis 2: Students in a team learning condition will have more 
positive course experiences than students in a lecture-based condition. 
2.5 TEAM LEARNING AND INVOLVEMENT 
To increase students’ time spent and involvement on a course, the instructor might 
consider implementing homework or midterm exams. Given the increased workload of the 
faculty, a cost-effective learning method is preferred. In an introductory financial accounting 
course (Accounting II), it is essential that students practice accounting principles by 
engaging in exercises that address balances, journal entries, or accounts. However, with the 
large number of students in the first undergraduate year, correcting homework or midterm 
exams required considerable time from teaching assistants. Hence, it is important to 
investigate whether team learning could help motivate students to keep up with the learning 
material throughout the semester. A primary anticipated benefit of cooperative learning, 
compared to traditional lectures, is increased active involvement of students in the learning 
process (Ramsay et al. 2000; Strand Norman et al. 2004). Slavin (1990) stated that 
implementing cooperative learning in college education increases student involvement with 
the course material. Slavin (1996) also reported that group members can encourage each 
other to exert maximum educational efforts. Klein and Pridemore (1992) conducted a study 
with undergraduate majors in education. The results of this study indicated that students 
who worked cooperatively spent more time working than students who worked individually. 
As a result, we suspected that team learning in an accounting setting would increase the 
efforts by students. This lead to the following hypothesis. 
Hypothesis 3: Students in a team learning condition will report a higher 
amount of time spent on the accounting course than students in a lecture-based 
condition. 
 In order to investigate why the increased time spent is efficient for the student, we will 
include a performance measure in our study, to compare the learning outcomes in both 
learning conditions. If team learners spent more time during the semester on the course 
(outside class) than the lecture-based learners, we might wonder why the increased effort 
also leads to higher learning outcomes.2  
                                                             
 
2
 We thank the two anonymous reviewers for making this suggestion. 
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4.METHOD 
3.1 CONTEXT OF THE STUDY  
In Belgium, higher education is entirely publicly financed with almost negligible 
tuition fees in comparison to higher education in the U.S.3. Additionally, access to higher 
education is open and there are no formal selection procedures; a secondary education 
diploma is sufficient to gain entrance into a university (Duchesne and Nonneman 1998). As a 
result, a high percentage (25%) of the student population must redo the entire first 
undergraduate year. These students were omitted in the present study since the focus of the 
study was on freshmen students. Freshmen students were considered those entering the first 
year for the first time. Consequently, only the new generation of students was included and 
all students were enrolled for the complete curriculum. No international students were 
included in the current study. In their first undergraduate year, students take the course 
‘Financial Accounting I’ during the first semester and the course ‘Financial Accounting II’ 
during the second semester. Students received both lectures and tutorial sessions in the 
accounting courses. Additionally, the two learning paths were implemented during the 
tutorial sessions in order to accomplish three learning objectives. First, we wanted to 
stimulate students to prepare their lessons more frequently; second, we wanted students to 
participate more actively during the tutorials; and third, we wanted to create a safe learning 
environment where students could learn from the instructor and from each other. 
3.2 DESIGN 
The present study was designed as a quasi-experiment and included an untreated 
control group design with a pre- and post-test (Cook and Campbell 1979). A true 
experimental design that assigns students randomly to the team learning or lecture-based 
learning condition was not possible due to ethical reasons. Moreover, as in similar studies 
(Michaelsen and Black 1994) we wanted to measure a longitudinal effect of the learning 
paths; consequently, students remained in the same learning path throughout the entire 
semester, as switching learning paths was not possible. In addition, commitment to the team 
was required for team learning; therefore, students had to be motivated and put forth effort 
into the learning method selected. Consequently, some students opted for team or lecture-
based learning. The present study aimed to conduct a comparable experimental and control 
group by keeping instructional materials and the delivery thereof identical. Moreover, control 
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 For more information about Higher education in Belgium, see Duchesne and Nonneman (1998) 
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variables, such as instructor, age, gender, GPA, exam score on Financial Accounting I, exam 
score on Financial Accounting II, and learning style preference were included in the analysis.  
3.3 QUASI-EXPERIMENTAL PROCEDURE  
The quasi-experimental procedure is presented in Figure 1. First, a pre-experimental 
questionnaire was administered during official class time. The accounting teacher was 
present during the administration of the instrument; however, the teacher did not intervene 
in the data gathering process. Students entered their student ID code but did not write their 
names on the questionnaires. All students were assured that neither the teacher nor 
university administration would have access to individual data, and that all personal 
information would be treated confidentially and be used solely for research purposes. 
Students were introduced to the project during the second week of the second semester in an 
orientation session. The intervention ran throughout the second semester. The quasi-
experimental period lasted nine weeks A, which makes it unlikely that a higher satisfaction 
could have been the result of novelty effects alone. During the orientation session, 
information on both learning paths and practical organization was provided (see Appendix 
A). One week following the orientation session, students were required to enrol in one of the 
two learning paths. During the following ten weeks A, students attended the team or lecture-
based tutorials. Course content was identical for both groups, including the course syllabus, 
exercises for the tutorials, and solution keys that were posted on the university’s electronic 
learning environment after each tutorial. At the end of the semester, students completed the 
post-experimental questionnaire during official class time. The post-test was administered 
under the same conditions as the pre-experimental questionnaire. In week 16 of the semester, 
all students were required to take and pass the same final exam for successful completion of 
the course.  
3.4 CHARACTERISTICS OF TEAM LEARNING AND LECTURE-BASED CONDITIONS  
The lecture-based learning path was a traditional method of teaching that used 
lectures in the tutorials to discuss the exercises. Students were familiar with this type of 
tutorial from their first semester Accounting I course (and other courses). In the lecture-
based learning path, the instructor presented the solution and discussed difficulties and 
pitfalls. At the end of the session, there was the opportunity to ask questions. Students 
decided for themselves whether they prepared the exercises beforehand and whether they 
attended classes.  
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Figure 1: Experimental procedure and description of the treatment 
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For the team learning path, students were required to be active learners. When 
designing the team learning condition, the five essential elements of effective cooperative 
learning (Johnson and Johnson 1989) were explicitly taken into account (see Figure 1). 
Students were divided into student-selected (Hilton and Phillips 2010) groups of five. 
Self-selection was opted for, based on prior research that revealed that instructor-formed 
heterogeneous groups are not a necessary condition for effective cooperative learning (van 
der Laan Smith and Spindle 2007). Additionally, the teacher assigned compulsory exercises, 
based on curriculum content for teams to prepare in advance (identical to the exercises in the 
lecture-based path). Students were required to discuss their solutions with team members 
during the team learning sessions. Only if all members of the team prepared the exercises, 
could a real discussion and converging interpretation of the conclusions have taken place 
(positive interdependence). After each team learning session, teams were required to 
complete a team report on their cooperative processes and learning results (group process) 
(see Figure 2 for an example).  
Several researchers (Klein and Doran 1999; Yadrick et al. 1997) have reported that 
positive interdependence, created by providing roles or structured guidelines, has beneficial 
effects on achievement in cooperative learning. Therefore, in the current study, the role of a 
team leader was assigned in each group and was rotated weekly. Specifically, the team leader 
was responsible for completing the team report on attendance and preparation of students 
within the team, and for guiding and monitoring ongoing group processes (social skills). 
Students who opted for team learning reported individually to the team leader whether they 
prepared their assignment (individual accountability). The team report also included a box 
to record problems with the exercises and remarks for the instructor. Further, the team 
report served four important purposes. First, the reports allowed the instructor to provide 
immediate feedback because it is far more efficient to read a team report than to correct all 
student assignments. Second, the team report structured the learning process because 
information was requested for each exercise every session; providing students with a 
document to complete to keep students on track. Third, we asked students to report their 
preparation, work time, and attendance. By visualising the amount of work done, peer 
stimulation among students was created. Finally, students were asked to reflect on the 
learning process during the tutorials. Team members had to assess tutorials themselves and 
grade the team as a whole (group process); therefore, by reflecting on team experiences, 
students become aware of their responsability for their own learning process (McConnell and 
Sasse 1999).  
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Team report: Tutorial 1
Name of the teamleader ………xxxxxxxx………………
Name of the group: 
Group X
Name of the team member: 
Present in 
class?
(Yes/No)
Prepared? 
(Yes/No)
Time spent
at home to 
the 
exercises? 
(minutes)
Time spent at 
home to the 
textbook and 
notes? 
(minutes)
1. xxxxxxxxxxxxxxx Yes Yes 90’ 90’
2. xxxxxxxxxxxxxxx Yes Yes 60’ 90’
3. xxxxxxxxxxxxxxx Yes Yes 60’ 30’
4. xxxxxxxxxxxxxxx Yes Yes 105’ 30’
5. xxxxxxxxxxxxxxx Yes Yes 90’ 120’
Problems? Remarks? Group
Score
Out of
10 
Exercise 1 No problem, only for 
question B couldn't we 
come to a consensus.
This exercise was an easy one. 9.5
Exercise 2 We had a problem with 
‘right of preemption’.
/ 9.5
Exercise 3 This was a very difficult 
exercise. We had 
problems with finding 
the solution for 
questions 4 en 5.
Our group experiences a lot of 
difficulties with this exercise. 
6
Group score for the group process of today? 7.5 10
Figure 2: Team report   
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The role of the instructor was quite different in both conditions. Within the team 
learning path, the instructor designed the learning tasks, monitored the functioning of the 
teams, and provided feedback when necessary. The major resources of learning, however, 
were the teammates, rather than the faculty member. For example, team members gave 
mutual feedback and provided additional information when necessary (promotive face-to-
face interaction). Within the lecture-based learning path, the instructor was the primary 
source of information.  
Finally, the role of the students was quite different in both learning paths. In the 
lecture-based learning condition, students were not required to attend classes or prepare 
their assignments in advance. Additionally, during the lecture-based tutorials, students 
observed the instructor who presented solutions to the assignments. Conversely, in the team 
learning condition, students were required to prepare their assignments and were stimulated 
to discuss solutions. Table 2 presents the learning activities of students in each learning path.  
Table 2: The learning activities of students in each learning path 
 
 
 
 
  Panel A: Learning activity in the team learning path Time 
(min) 
Cumulative 
time (min) 
1. Team leader fills out team report. 5 5 
2. Team members compare their solution of the first exercise and try to come to a consensus. Opportunity 
to call in the instructor. 
15 20 
3. Students listen to the short presentation of the solution of the first exercise by the instructor 7 27 
4. Team members reflect on the solution of the first exercise. Team can come back on difficult journal 
entries. Opportunity to call in the instructor. 
5 32 
5. Team members compare their solution of the second exercise and try to come to a consensus. 
Opportunity to call in the instructor. 
15 47 
6. Students listen to the short presentation of the solution of the second exercise by the instructor.   7 54 
7. Team members reflect on the solution of the second exercise. Team can come back on difficult journal 
entries. Opportunity to call in the instructor. 
5 59 
8. Team members compare their solution of the third exercise and try to come to a consensus. Opportunity 
to call in the instructor. 
15 74 
9. Students listen to the short presentation of the solution of the third exercise by the instructor.  7 81 
10. Team members reflect on the solution of the third exercise. Team can come back on difficult journal 
entries. Opportunity to call in the instructor. 
5 86 
11. Team reflects on the group process and the team leader writes down a group score.  4 90 
 Panel B: Learning activity in the lecture-based learning path Time 
(min) 
Cumulative 
time (min) 
1 Students listen to the solution and the explanation of the first exercise. 25 25 
2 Students listen to the solution and the explanation of the second exercise. 25 50 
3 Students listen to the solution and the explanation of the third exercise. 25 75 
4 After the presentation, students can ask the instructor some questions on an individual basis. 15 90 
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3.5 MEASUREMENT OF THE DEPENDENT VARIABLES 
To evaluate the success of team learning, a post-experimental questionnaire with 
open- and closed-ended questions was developed. Satisfaction was measured using six items 
that were adapted from Janvrin (2008) and rated on a five-point Likert scale. For these 
items, students were asked to report whether they liked the course experience and whether 
the chosen path fulfilled their expectations.  
To measure course experiences, we used the latest version of the ‘Course Experience 
Questionnaire’ (CEQ) (Ramsden 1991), which requested information on good teaching, clear 
goals, appropriate workload, and generic skills. Originally, the CEQ captured a fifth element, 
appropriate assessment; however, this element was eliminated from the current study 
because students completed a post-experimental questionnaire before the they took the final 
exam (see Figure 1). A translation-back translation method was applied to confirm the 
accuracy of the translation. Two translators were involved. The questionnaire is translated 
into the target language by one translator and then translated back into the source language 
by an independent translator who is blinded to the original questionnaire. The two source-
language versions are then compared. Further, the CEQ has been successfully deployed in an 
accounting context (Byrne and Flood 2003). In particular, Byrne and Flood (2003) 
highlighted the potential for the CEQ to offer reliable and useful feedback on teaching 
effectiveness in accounting courses. Specifically, the CEQ aims to gather reliable and valid 
data on elements of teaching that students experience directly, including good teaching, clear 
goals, appropriate workload, and generic skills. The 19 CEQ-items are rated on a five-point 
Likert scale; specific items of the scales, factor loadings, and Cronbach’s alpha are presented 
in Table 3. Almost all items loaded as expected and alpha values were satisfactory, ranging 
from .60 to .77. Two items were deleted to increase internal consistency. Cronbach’s alphas 
were in line with previous research (Byrne and Flood 2003). 
Similar to Caldwell et al. (1996), the time students spent on the course was measured 
in the post-experimental questionnaire. Specifically, students in both learning paths were 
asked to report the mean number of hours they spent, per week, at home working on the 
Accounting I course. Keep in mind that the post-experimental questionnaire was 
administered during the last class, just before the study period. 
3.6 MEASUREMENT OF CONTROL VARIABLES AND LEARNING OUTCOMES 
Age and learning style preferences (Kolb 1984) were also measured on the pre-
experimental questionnaire. Different learning styles may influence the impact of different 
pedagogies (Carland et al. 1994). For example, Kolb’s(1984) learning style theory is based on 
the Experiential Learning Model, where learning is defined as the process whereby 
knowledge is created via the transformation of experience. Further, Kolb (1984) claimed that 
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a learning cycle is formed in four stages, (1) Concrete Experience (CE), (2) Reflective 
Observation (RO), (3) Abstract Conceptualization (AC), and (4) Active Experimentation (AE).  
Table 3: Items, Crobach’s Alpha & Factor Loadings of the Course Experience Questionnaire 
and satisfaction 
Items Cronbach’s 
Alpha 
Cronbach’s 
Alpha 
Factor 
loading 
Good Teaching Scale (6 items)  .754   
1 The teaching staff of this course motivated me to do my best  X  .316 
2 The staff put a lot of time into helping me to make the assignment  X  .678 
3 The staff put a lot of effort to understand difficulties I might be having with my work   X  .722 
4 The teaching staff normally gave me helpful feedback on how I was doing  X  .630 
5 The teachers were extremely good at explaining things  X  .635 
6 The teaching staff worked hard to make their subjects interesting X  .620 
Clear Goals and Standards Scale (4 items) .766   
1 It was possible to know the standard of work expected  X  .676 
2 I usually had a clear idea of where I was going and what was expected of me in this course X  .709 
3 It was often hard to discover what was expected of me in this course (reverse) X  .703 
4 The staff made it clear right from the start what they expected from students  X  .703 
Appropriate Workload Scale (4 items) .572 .643  
1 The workload was too heavy (reverse) X X .734 
2 I was generally given enough time to understand things I had to learn  X X .698 
3 There was a lot of pressure on me to do well in this course (reverse) X   
4 The sheer volume of work to be got through in this course meant it couldn’t all be thoroughly 
comprehended (reverse) 
X X .708 
Generic skills (5 items) .597 .601  
1 The course developed my problem-solving skills  X X .506 
2 The course sharpened my analytical skills  X X .614 
3 The course helped me to develop my ability to work as a team member X X .684 
4 As a result of my course I feel confident about tackling unfamiliar problems  X   
5 The course helped me to develop the ability to plan my own work  X X .625 
Satisfaction (6 items) .763   
1 I found the tutorials a nice learning experience  X  .681 
2 The tutorials were geared to the textbook and the lectures  X  .425 
3 The tutorials met my expectations of the course  X  .749 
4 I learned a lot during the tutorials  X  .683 
5 If I could opt again for a learning path, I would choose again for the same learning path  X  .649 
6 The tutorials met my expectations  X  .754 
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According to Kolb’s (1984) theory, these four stages divide the learning cycle into two 
bi-polar axes of AC-CE and AE-RO.  
Four instructors were involved in the quasi-experiment and, to create a safe learning 
environment, the instructors were dedicated to one group. As a result, students got the same 
instructor the entire semester. As several instructors were implemented in the quasi-
experiment, this may affect the outcomes of this study. As a result, following previous studies 
(Hwang et al. 2005), instructor was taken into account as a control variable.  
Additionally, gender and ability were included as control variables; GPA and gender 
were obtained from administrative records. Two proxies were used for ability, (1) Ability in 
General and (2) Ability in Accounting. Because GPA contained grades for both semesters and 
included both accounting courses (Accounting I and Accounting II), we calculated the GPA of 
the courses taken during the first semester alone, without the grade for the Financial 
Accounting I course (Ability in General). In this way, we measured the general ability of 
students before the quasi-experiment took place in the second semester. Additionally, we 
used the exam grade of the Financial Accounting I course that was taken during the first 
semester to measure Ability in Accounting; hence, we also collected this data before the 
quasi-experiment took place.  
For performance, learning outcomes were measured by the exam grade obtained on 
the Accounting II course. The final exam consisted of two parts: multiple-choice and exercise. 
The multiple-choice part consisted of 20 multiple-choice questions with an emphasis on 
definitions, professional terminology, and concepts. It was expected that students who attend 
the lectures would do well on this multiple-choice test. The exercise part was composed of 
four comprehensive exercises—namely, journal entries, T-accounts, balance sheet, and 
income statement, which were similar to the tutorial sessions (in both team learning and 
lecture-based learning). 
3.7 PARTICIPANTS 
In total, 681 students enrolled in Financial Accounting II for the Spring 2010 term. Of 
the 681 original enrolments, 522 were first-year freshman students. The sample size was 
further reduced because students did not complete the pre- or post-experimental 
questionnaires. Therefore, our response rate was 353 of 522 students (67.7%). Data from the 
353 students in the sample were included in the hypotheses testing: 117 in the team learning 
condition and 236 in the lecture-based learning condition. In total, 161 participants were 
female students and 192 were male students. Four teaching assistants were involved in the 
tutorials (i.e., two for each learning path, as shown in Table 4.) 
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Table 4: Participants: Frequency Tablea 
 Lecture-based learning Team learning 
Gender male 144 (61%) male 48 (41%) 
 female 92 (39%) female 69 (59%) 
 Total 236 Total 117 
Instructor TA* 1 92 (39%) TA* 3 58 (49.6%) 
 TA* 2 144 (61%) TA* 4 59 (50.4%) 
 total 236 total 117 
* TA = Teaching Assistant  
a The institution where the experiment took place approved the experiment that was described in the course specifications.  
5.RESULTS  
4.1 DESCRIPTIVE RESULTS 
Statistical analysis of the control variables (Gender, Age, Learning Style Preference, 
Ability in General, and Ability in Accounting) indicated that both conditions were equal on 
most student characteristics (see Table 5). The chi-square test indicated that significantly 
more female students opted for team learning than did male students (X2 = 12.602, p = 
.000). No significant differences were found regarding students’ learning preferences on the 
dimensions AC-CE (t = .068, p = .946) and AE-RO (t = -1.342, p = .181). Regarding student 
age, no statistically significant differences were found between the control and treatment 
group (t = .442, p = .658). Concerning Ability in General and Ability in Accounting, no 
significant differences were found (t = -.188, p = .851; t = -.572, p = .567, respectively). 
Regarding performance, the t-test revealed a significant difference in Accounting II 
between the control and experimental group (t = -2.135, p = .033). The group means, shown 
in Table 5, reveal that performance was higher for the team learners in comparison to 
lecture-based learners.  
 Table 6 presents the correlations. The two ability measures were highly correlated 
with each other (r = .757, p = .000). Not surprisingly, the performance measure Accounting 
II was also highly correlated with Ability in General (r = .702, p = .000) and Ability in 
Accounting (r = .765, p = .000). Therefore, these variables were not included together as 
covariates in the ANCOVAs, rather separate ANCOVAs were performed. Furthermore, the 
performance variable was significantly correlated with appropriate workload (r = .129, p = 
.05), clear goals (r = .179, p = .000), generic skills (r = .149, p = .000), and time spent on 
class (r = .250, p = .000). Hence, students who perceived the work load as too heavy 
(considering the workload not appropriate), received a low grade on the Accounting II exam. 
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Students who knew what was expected (as per self-report), received a higher grade on the 
Accounting II exam. 
 Table 5: Group means and t-tests for Control group and Experimental group 
 
a All tests are two-tailed  
b Students had problems with this scale, leading to missing data. Consequently, the number of students dropped for these 
two variables.  
 
Further, students who found that the course developed their analytical skills realized 
higher performance on the Accounting II exam. The correlation between Accounting II and 
time spent was positive, thus the more time spent by students, the higher the Accounting II 
exam score. Of note, Accounting II was not significantly correlated with satisfaction or good 
teaching. Therefore, students who received higher grades on the final Accounting II exam 
tended not to have reported higher satisfaction in the post-experimental survey. Finally, 
satisfaction was significantly correlated with all CEQ-measures (apart from appropriate 
workload) and time spent (see Table 6). Hence, students who spent a large amount of time on 
the course outside of class also reported high levels of satisfaction and course experience 
(apart from appropriate workload) on the tutorials.  
  
 
Lecture-based learning 
Group Mean (N) 
Team learning 
Group Mean (N) 
 
t-value 
 
p -value a 
Control variables:     
Age  18.06 (N = 236) 18.04 (N = 117) .442 .658 
Abstract Conceptualization - Concrete Experience b  10.76 (N = 161) 10.67 (N = 93) .068 .946 
Active Experience-Reflective Observation b 3.90 (N = 161) 5.74 (N = 93) -1.342 .181 
Ability in General 242.43 (N = 236) 243.82 (N = 117) -.188 .851 
Ability in Accounting 11.39 (N = 236) 11.65 (N = 117) -.572 .567 
Performance:     
Accounting II 9.94 (N = 236) 11.11 (N = 117) -2.135 .033 
Satisfaction, CEQ, time spent:     
Satisfaction 3.17 (N = 236) 3.67 (N = 117) -7.490 .000 
Good teaching (CEQ) 3.34 (N = 236) 3.74 (N= 117) -7.170 .000 
Appropriate workload (CEQ) 2.45 (N = 236) 2.44 (N = 117) .205 .838 
Clear goals (CEQ) 3.47 (N = 236) 3.47 (N = 117) -.150 .988 
Generic skills (CEQ) 2.95 (N = 236) 3.35 (N = 116) -6.975 .000 
Time spent 2.30 (N = 236) 3.24 (N = 117) -8.231 .000 
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Table 6: Correlations 
 
1 2 3 4 5 6 7 8 9 
1 Ability in General  1 
        
2 Ability in Accounting  ,757** 1 
       
3 Accounting II ,702** ,765** 1 
      
4 Satisfaction  -,005 -,111* ,057 1 
     
5 Good teaching  -,039 -,088 ,020 ,408** 1 
    
6 Appropriate workload ,081 ,109* ,129* ,100 ,102 1 
   
7 Clear goals ,099 ,128* ,179** ,147** ,327** ,255** 1 
  
8 Generic skills -,024 ,084 ,149** ,243** ,428** ,164** ,312** 1 
 
9 Time spent ,094 ,188** ,250** ,226** ,251** -,080 ,109* ,284** 1 
* significant at .05 
** significant at .001 
4.2 HYPOTHESIS TESTING 
H1 in this study proposed a higher satisfaction for team learning students than for 
lecture-based students. The t-test, shown in Table 5, reported a significant difference (t = -
7.490, p = .000), and group means (shown in Table 5) indicated that students who opted for 
team learning reported a significantly higher level of satisfaction (M = 3.67) than did 
students who opted for lecture-based learning (M = 3.17). The ANCOVAs (shown in panel A 
of Table 7) with Gender, Instructor, and Ability in General as covariates, confirmed a 
significant learning path effect (F = 50.560, p = .000). Hence, H1 was supported.  
H2 assumed that students in the team learning condition would report a more 
positive course experience than would students in the lecture-based condition. The t-tests, 
shown in Table 5, reported significant differences on good teaching and generic skills (p = 
.000, p = .000). The group means revealed that students in the team learning path reported 
significantly higher scores for good teaching (M = 3.74 versus M = 3.34) and generic skills (M 
= 3.35 versus M = 2.95). The results of the ANCOVAs on the CEQ, with Gender, Instructor, 
and Ability in General as covariates, confirmed a significant impact of learning path on good 
teaching (F = 44.284, p =.000) and generic skills (F = 43.250, p =.000). Similar to the t-test 
in Table 5, ANCOVAs found no significant impact for clear goals (F = .003, p = .954) or 
appropriate workload (F = .009, p = .922), as shown in panel A in table 7. 
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Table 7: ANCOVAs of satisfaction, the CEQ-scales and time spent  
Panel A: Panel B: 
Covariates are:  Covariates are: 
Gender, Instructor and Gender, Instructor and 
Ability (in General or in Accounting) Performance 
 
 F a Sig. a F b Sig. b  F Sig. 
ANCOVA on Satisfactionc:        
Gender 1.605 .206 .891 .346 Gender 1.389 .239 
Instructor 1.182 2.78 .901 .343 Instructor .988 .321 
Ability (in General, in Accounting) .011 .917 5.666 .018 Accounting II .116 .733 
Learning path: team versus lecture-based 50.560 .000 53.552 .000 Learning path 50.959 .000 
 
ANCOVA on Good Teaching (CEQ)d: 
    
 
  
Gender .739 .391 .902 .343 Gender .558 .456 
Instructor 3.201 .074 3.168 .076 Instructor 3.200 .074 
Ability (in General, in Accounting) .545 .461 4.305 .039 Accounting II .126 .723 
Learning path: team versus lecture-based 44.284 .000 41.911 .000 Learning path 41.010 .000 
 
ANCOVA on Appropriate Workload (CEQ)e: 
    
 
  
Gender 3.096 .079 3.812 .052 Gender 3.112 .079 
Instructor .571 .450 .527 .468 Instructor .617 .433 
Ability (in General, in Accounting) 2.417 .121 5.038 .025 Accounting II 6.296 .013 
Learning path: team versus lecture-based .009 .922 .003 .958 Learning path .096 .757 
 
ANCOVA on Clear Goals (CEQ)f: 
    
 
  
Gender  .685 .408 .287 .593 Gender .559 .455 
Instructor .194 .660 .135 .714 Instructor .215 .643 
Ability (in General, in Accounting) 3.439 .065 5.492 .020 Accounting II 11.826 .001 
Learning path: team versus lecture-based .003 .954 .054 .816 Learning path .357 .551 
 
ANCOVA on Generic skills (CEQ)g: 
    
 
  
Gender  .158 .691 .440 .508 Gender .287 .593 
Instructor .742 .390 .943 .332 Instructor 1.071 .302 
Ability (in General, in Accounting) .244 .622 2.359 .125 Accounting II 5.030 .026 
Learning path: team versus lecture-based 43.250 .000 43.593 .000 Learning path 40.279 .000 
 
ANCOVA on Time Spenth: 
    
 
  
Gender 5.015 .026 4.782 .029 Gender 6.373 .012 
Instructor .009 .924 .085 .771 Instructor .034 .853 
Ability (in General, in Accounting) 3.309 .070 11.777 .001 Accounting II 18.616 .000 
Learning path: team versus lecture-based 52.681 .000 58.604 .000 Learning path 52.239 .000 
Note  
a Test statistics for the ANCOVA with Ability in General as covariate 
b Test statistics for the ANCOVA with Ability in Accounting as covariate 
c R2 = .143 (Adjusted R² =.133) 
d R2 = .151 (Adjusted R² =.141) 
e R2 = .016 (Adjusted R² =.005) 
f R2 = .013 (Adjusted R² =.001) 
g R2 = .126 (Adjusted R² =.116) 
h R2 = .173 (Adjusted R² =.163)  
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H3 assumed that the time spent studying and preparing for the course during the 
semester would be significantly higher for team learning students compared to lecture-based 
students. The correlation table showed a strong significant positive correlation between time 
spent and performance (r = .250, p = .000). Further, the t-test, in Table 5, reported a 
significant difference in time spent between the two groups (t = -8.231, p = .000), with a 
higher group mean of 3.24 for team learning students compared to 2.30 for lecture-based 
students. The ANCOVA, as shown in Panel A of Table 7 with the covariates Gender, 
Instructor and Ability in General found a significant impact of learning path (F = 52.681; p = 
.000). Hence, H3 was supported by the data. 
The results of the three hypotheses were similar when using Ability in Accounting as 
the covariate in the ANCOVAs as shown in the last two columns of Table 7 (Panel A). We 
might also investigate the difference in satisfaction, course experiences, and time spent 
between the two conditions, while considering the impact of performance as a covariate. For 
example, students who earned higher grades in the course tended to express higher 
satisfaction (course experience, time spent). As seen in Table 5, the team learning students 
performed better than did lecture-based students. However, when we included performance 
(Accounting II) as a covariate, the results on all three hypotheses remained the same, as 
shown in the ANCOVAs of Table 7 (Panel B). Specifically, the impact of learning path 
remained significant for satisfaction, good teaching, generic skills, and time spent, while 
considering the differences in performance. Hence, the results are robust. The results on the 
impact of the covariate, Accounting II, on the dependent variables are in line with the 
correlations as discussed before (significant, positive relationship between performance and 
appropriate workload, clear goals, generic skills and time spent).  
 
The results of the three hypotheses are summarized in Figure 3. Additionally, the 
radar diagram illustrates the differences between the two learning groups and shows 
estimated marginal group means (covariates Gender, Instructor and Ability in General). 
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Satisfaction
CEQ: Good
teaching
CEQ: Appropriate
workload
CEQ: Clear goals
CEQ: Generic skills
Time spent
Lecture based learning
Team learning
Figure 3: Radar diagram of the estimated marginal means on satisfaction, course 
experiences, and time spent. (Covariate: gender, instructor and ability in general)* 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*More information on figure 3 can be found in the post publication endnoteB 
4.3 QUALITATIVE DATA 
Survey participants were asked to identify the strengths and the weaknesses of their 
learning path via open-ended questions during the post-experimental questionnaire. The 
qualitative analysis of these student comments provided further insight into the underlying 
reasons for opting for one of the two learning paths. Further, we analysed positive and 
negative feedback from students in both learning conditions and grouped all answers.  
Table 8 shows representative comments from students regarding the strengths and 
the weaknesses of the team learning path. Important strengths, as formulated by the 
students, were the stimulation of pre-class preparation. This learning path required students 
to study the textbook chapters and prepare exercises prior to attending the tutorials. Second, 
students received immediate feedback from the instructor or peers. Students also perceived 
the role of the instructor more as a coach in the team learning condition. Additionally, 
 
Lecture-based 
learning  
Team 
learning 
Satisfaction  3.16 3.67 
CEQ: Good teaching  3.34 3.72 
CEQ: Appropriate 
Workload  
2.45 2.44 
CEQ: Clear goals 3.47 3.47 
CEQ: Generic skills 2.95 3.34 
Time spent 2.34 3.19 
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students valued the opportunity for personal contact with the instructor as well as additional 
time available for questions. Third, students reported that discussions on the material within 
the team were helpful in understanding the difficult topics that were covered during the 
course. Fourth, students’ in class participation was also enhanced. Further, team learning 
students felt actively involved in the learning process, and they thought that by explaining 
things to other students, their knowledge about the material was enhanced. Finally, the team 
learning path was considered a pleasant learning experience. The main weakness of the team 
learning conditions was that students considered it time-consuming. This finding is in line 
with the additional time spent, as seen in Table 5 (and with the first objective when 
introducing this teaching innovation). However, this finding was in contrast with our 
quantitative measure, appropriate workload, for which no significant effect was found. 
Consequently, the team learners spent a lot more time on the course during the semester; 
however, this approach did not influence their perceived appropriate workload on the course 
in general. Second, another important issue mentioned, was with the so-called free-riders 
(i.e., students who did not come well-prepared to the team). Third, some students questioned 
the use of time during the tutorials. For example, the short review was not always perceived 
as necessary. The fourth weakness dealt with the need of the instructor to “control” the 
students and require them to work on the exercises. Finally, the instructor could not answer 
all questions on an individual basis. 
Table 9 shows representative comments from the students regarding the strengths 
and the weaknesses of lecture-based learning. In terms of strengths, students reported that 
they received the entire explanation of solutions to the exercises provided by the instructor. 
Second, they liked the fact that this solution was very well structured and clearly presented. 
Moreover, the instructor stressed some parts of the course, which students found very 
interesting. Third, students enjoyed working at their own tempo and the students themselves 
decide whether to attend classes and whether to prepare the exercises. Specifically, students 
were far more free in this learning path. Fourth, students liked the rhetorical questions, 
asked by the instructor, during the tutorials. Fifth, lecture-based students like the efficiency 
of the learning process. If it was not necessary, they did not need to attend class or put forth 
effort into learning material they already knew. However, there were also weaknesses with 
this learning technique. First, students complained about the lack of attention: “It is hard to 
stay focused when you are not actively involved.” Second, they sometimes found the tutorials 
boring, because “the instructor was only presenting the solution”. Third, lecture-based 
students disliked the fact that the tutorials were in a large group. Fourth, for some students, 
the lecture-based tutorial went “too fast”. Fifth, the large auditorium was not considered a 
pleasant classroom. Finally, students saw the lack of requirements to prepare the exercises 
beforehand as a disadvantage.  
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Table 8: Student Responses on strengths and weaknesses of Team learning  
 
Strengths (157 responses) Weaknesses (56 responses) 
Pre-class preparation (50 responses) 
“By opting for team learning, I made a commitment to keep up during 
the semester and to prepare every week for the tutorials. Therefore, I 
needed to bring enough structure into my learning schedule. 
Additionally, this had a positive effect on other courses because I 
kept up with them systematically.” 
“I was encouraged to go through the material after the lectures 
(textbook) and prepare the exercises before the tutorials (peer 
pressure) as good as possible. I can use this discipline because I 
couldn’t do that on my own.” 
 
Immediate feedback from instructor/peers and personal contact 
with instructor (39 responses)  
“There is personal contact with the instructor, you get immediate 
feedback and can ask questions if something is still unclear. The 
instructor can help you, not only with general issues, but also with 
specific problems.”  
“There is good individual coaching. It is possible to discuss the 
answers with team members.” 
 
Peers (31 responses) 
“You learn to see the material from the point of view of your fellow 
students. Sometimes, they see the exercise in a different way or have 
remarks that I didn’t think of in the first place. You learn from your 
own mistakes, but also from the mistakes of your fellow classmates.”  
“We could discuss the exercises with classmates, with whom I am on 
the same wavelength. We understand each other sometimes better 
than the instructor does.” 
 
In-class Participation/ interaction/ involvement (18 responses) 
“You participate actively during the tutorials. By explaining the 
exercise to your teammates, you actually learn the subject material.” 
“It is a nice experience to correct the exercise that you prepared at 
home. It keeps your attention. While you are discussing, time flies by. 
Team learners learn the same content as lecture-based learners but 
faster and with a higher interest level.” 
 
Helps enhance the material (15 responses) 
“You are actually learning the material yourself, while explaining the 
content to others or answering questions of other team members.” 
 
“The discussions in group results in an improved insight into the 
material.” 
 
Pleasant learning experiences (4 responses) 
“It was fun during the tutorials. By discussing the problems during the 
tutorials with the team members, you get the feeling that you are not 
the only one who doesn’t understand the material.”  
“You learn to cooperate and come to a consensus. A sense of 
belonging is created within the team.” 
Time-consuming (16 responses) 
“There is too much repetition: first you have to prepare the exercise at 
home (first time), then you have to discuss your solution with the 
team members (second time), afterwards the instructor explains the 
pitfalls (third time) and at the end you check the solution at home. 
Sometimes this results in a lack of time.” 
“During the final weeks, it is very demanding to keep preparing 
exercises because of the approaching exams. Sometimes, I would 
rather study than prepare the exercise.” 
 
Free-riders (14 students) 
“Not everyone was always active and prepared during the sessions. 
Sometimes, this disturbed the work of the team process.” 
“You are interdependent from each other.” 
 
Not always optimal use of the time (11 students) 
“Sometimes, there is little time to discuss the exercises. Sometimes 
we discussed difficult journals too fast and other – easy journals - too 
slow. But this depended of course from person to person.” 
“It is not always necessary to perform all the steps of the process 
(prepare, discuss, overview of instructor, and solution). If everyone 
understands the exercise, maybe the short review by the instructor 
could be omitted.” 
 
Lose the focus during teamwork (9 students) 
“There should be more control by the instructor. Sometimes we had 
problems staying focused on the exercises.” 
 
The student-instructor ratio (3 students) 
“There are too many students; as a result, there are a lot of questions 
to answer. Sometimes the instructor has little time to answer all of our 
questions.” 
 
Hard to learn something, when you are not prepared (3 students) 
“If you are not prepared, the tutorials are useless.”  
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Table 9: Student Responses on strengths and weaknesses of lecture-based learning 
 
Strengths (155 responses) Weaknesses (130 responses) 
Entire explanation (77 responses) 
“We received a lot of explanation and additional clarification.” 
“Additional information on the theory. This is sometimes more logical 
because the theoretical part becomes immediately clear during the 
tutorials.” 
“All exercises are explained one by one and considered by the 
instructor. Before the presentation of the solution of the exercises, the 
instructor provided a summary of the theory and additional 
information about the theory.”   
“The instructor stresses difficulties and explains the solution in 
multiple ways.”  
“The exercises are applications of the theory and the additional 
explanation by the instructor is very useful. Some clarification is just 
background information, which gives added value.” 
 
Clear and well-organized (25 responses) 
“The presentation by the instructor is clearly structured. Sometimes 
he provides schemes (e.g., a timeline).” 
“The lessons are well prepared and there is a very clear presentation 
of the solutions of the exercises.” 
“The instructor provided useful tips and tricks. He provided us with an 
overview of the solutions of the exercises.” 
 
Autonomous learning (17 responses) 
“You can opt  whether you prepare the exercises or not and whether 
you attend classes or not.” 
“You have more freedom; the instructor provides an aimed solution in 
a short time period.” 
“I like to do the things on my own.” 
 
Instruction dialogue (20 responses) 
“The instructor posed a lot of questions to trigger us to think about the 
content and reflect on the reasons behind the accounting principles.” 
 
Efficient (11 responses) 
“In comparison to team learning, this method is very efficient.” 
“The solutions are fluently presented; a quick look at the solution and 
you got it.” 
“It takes a lot of time to prepare the exercises. As a result, it is far 
more efficient to wait for the solutions, look at them, and, afterwards, 
try it yourself at home”. 
 
Emphasis (5 responses) 
 “The instructor stresses difficulties and explains the solution in 
multiple ways.” 
“The system is well explained. There is additional attention for difficult 
aspects. It makes a good supplement to the theoretical session.” 
Lose attention (32 responses) 
“There is no motivation to put forth effort into the tutorials.” 
“Everything is included in the solution, which is available in the online 
learning platform; therefore, it is difficult to stay focused.” 
“The tutorials seem to become more boring as time goes by.” 
 
Only the presentation of the solution (31 responses) 
“It is not necessary to attend the classes because there is nothing 
new in the tutorials. The solution is available in the online learning 
platform.” 
“Everything that is presented in the tutorials can be found at home, so 
it is not interesting to attend class. The instructor just reads the 
solutions aloud.” 
 
Auditorium (22 responses) 
“It is a terrible lecture hall. The visibility of the slides and the schemes 
on the blackboard is not good”.  
 
Too fast, not on my own pace (18 responses) 
“ Speed. The instructor spends a long time on background 
information and too little on a the difficult journal entries.” 
“Sometimes, the instructor spent too much time on easy parts, 
consequently there was no time left for the difficult parts.” 
“There are too many different situations, which were presented far too 
fast.” 
 
Large group (16 responses) 
“The group is too large, it is hard to stay focused the entire lesson.” 
“There is a lot of murmuring in class. It is very hard to hear intonation 
and stresses, which are important to grasp throughout clearly.” 
“There is no pressure on the student to be quiet; this resulted in too 
much noise.” 
 
No incentive (11 responses) 
“There is no motivation to prepare the exercises and attend classes. 
We are free in that way.” 
“You are not required to attend classes, consequently you don’t 
attend. You are not required to prepare the exercises, consequently 
you don’t prepare. As a result, the tutorials are more or less useless.” 
 
  
Overall, it seems that both learning paths have strengths and weaknesses. In addition 
to the quantitative analyses, the number of positive comments outnumbered the negative 
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comments in both learning paths4. This is in line with the rather high levels of satisfaction for 
both conditions, as measured in the questionnaire.  
6.DISCUSSION AND CONCLUSION 
 The present study investigated, empirically, student satisfaction and student course 
experiences in a first-year undergraduate financial accounting course (Accounting II). More 
specifically, students opted for either a team learning approach or a lecture-based approach 
for the tutorials. Both quantitative and qualitative data were collected. First, the results 
confirmed the hypothesis that team learners would be more satisfied compared to students 
who attended the traditional lecture-based approach. These results were still significant after 
controlling for Gender, Instructor, Ability (General and Accounting), and performance. 
Second, significant differences were found in terms of course experience (CEQ); perceived 
good teaching was found to be significantly higher in the team learning compared to the 
lecture-based condition, which is similar to Clinton and Kohlmeyer (2005). In addition, team 
learners reported a significantly higher score for generic skills compared to lecture-based 
learners. Team students also believed that their problem solving and analytic skills were 
more developed and they were better able to work as a team member and plan their own 
work. This is in line with prior literature on cooperative learning in general. Cooperative 
learning techniques, such as team learning, can improve soft skills such as problem solving 
and time planning (Slavin 1991). Of note, no significant results were found for “clear goals” or 
“appropriate workload”. Students in both conditions knew what was expected and team 
learners did not experience a lower appropriate workload. Third, time spent on the course 
outside of class, as reported by students, was significantly higher for team learning students 
than for lecture-based students. The qualitative data confirmed this result, as the “required” 
pre-class preparation of the exercises was the most frequently cited strength of this learning 
method. By opting for team learning, students committed themselves to keep up with the 
material and prepare for the tutorials weekly. In fact, stimulating students to prepare 
exercises was one of the objectives of this teaching innovation. Interestingly, no significant 
differences were found concerning perceived appropriate workload between the two learning 
conditions, which leads to the conclusion that the team learning approach helped students 
                                                             
 
4 It must be stipulated that (1) the team learners filled-out the open questions (both strengths and weaknesses) 
more extensively than did the lecture-based students and (2) team learners provided more strengths than did the 
lecture-based students. When considering these results, is should be noted that the team learning approach was a 
teaching innovation and, hence, new to the students, which may explain the higher feedback rate.  
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put more effort into the learning process, while not influencing the volume of material for the 
course. 
 Apparently, the increased time spent for the team learning condition was efficient 
based on the significant finding of higher performance on the final Accounting II exam grade 
compared to lecture-based students. This result adds to the previous literature on the impact 
of team learning on performance (e.g. Strand Norman et al. 2004; Hosal-Akman and Simga-
Mugan 2010). Furthermore, our study showed a significant, positive relationship between 
performance and time spent for all students (independent of conditions). This might be 
surprising, because time spent was measured during the last week of class (before the study 
period) and hence did not take into account the time students spent on accounting during the 
study period preparing for the final Accounting II exam. Furthermore, when we included 
performance as a covariate in the analyses, the results held: significant difference of learning 
path on satisfaction, good teaching, generic skills, and time spent. The correlations revealed 
that satisfaction and good teaching were not influenced by performance (Accounting II exam 
grade) in our study. Hence, satisfaction was not higher for students who earned higher grades 
on the final exam. Again, we note that satisfaction (and the other CEQ measures) was 
measured at the end of the semester, before the final Accounting II exam; therefore, students 
did not yet know their exam score. On the contrary, perceptions on clear goals, generic skills, 
and appropriate workload were significant and positively correlated with performance. 
Students with higher grades reported better insight into the expectations of the course, rated 
the development of generic skills higher, and found the workload more appropriate.  
 Homework assignments are often collected because faculty members believe this 
motivates students to study at home (Rayburn and Rayburn 1999). Homework assignments, 
however, need to be revised and graded carefully to include detailed comments (Barringer 
2008). Moreover, developing a fair and robust grading system is very time-consuming. We 
believe that team learning can offer comparable and even additional advantages to 
homework, without taking as much time as homework assignments do for faculty. First, the 
exercises in the current setting were not graded; however, the team learning approach 
motivated students to prepare their exercises before the tutorial. Preparation is a valuable 
skill and students learn from this process. Second, students corrected their own exercises and 
received immediate feedback from their peers during the tutorial. As seen from these results, 
team learning allows for students to learn from each other’s mistakes in discussing their 
preparation. Finally, the team reports (filled out each session by each team) offer an overview 
of common issues, which the instructor can readdress during the next lesson. 
 However, there are considerable costs involved in implementing team learning in 
teaching practice because this learning approach requires staff to be available at set times and 
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meet more frequently than they do in a large lecture-based setting. In this respect, several 
instructors have argued against implementing cooperative learning, such as team learning, 
because group tasks involve more class time (Clinton and Kohlmeyer 2005; Holt et al. 1997). 
Therefore, it is important to consider a cost-benefits ratio in the light of massification in 
higher education and the growing diversity of the student population. Given that team 
learning had such a positive outcome in our setting, one might ask whether all students 
should be forced onto the team learning condition. We believe that providing students the 
choice between team learning and lecture-based learning is a good solution for two main 
reasons. First, in the current setting, the number of students is large (and increasing each 
year), while teaching resources remain limited. Second, from the qualitative analyses, we 
conclude that both learning paths have strengths and are appreciated by students. Some 
students are willing to commit and put a lot of effort into accounting (team learners), while 
others want to work in an autonomous, free manner and like to hear a well-structured, 
comprehensive solution to the exercises (lecture-based learners). As a result it would be 
inefficient and a waste of resources to make team learning an obliged learning path. In the 
current circumstances (heterogeneity of students, massification, and limited resources), the 
instructor cannot make one choice that optimizes the use of time by all students (Holt et al. 
1997). However, by providing students the option, a market-based solution is created, where 
only students who believe in the added value of team learning will be attracted. In this way, 
team learning is a cost-effective learning method in the current setting. Furthermore, the 
approach described in the present study did not require extensive preparation time for the 
instructor because the same exercises were used as those used in the lecture-based approach, 
which made it less hazardous to experiment with the team learning in the first place.  
 This study highlighted the potential of team learning in eliciting higher satisfaction 
and more positive course experiences for accounting students who opted for this learning 
method. The opportunity to offer an inspiring and stimulating learning environment for 
undergraduate students was one of the reasons why this innovative teaching approach has 
been implemented during the three years prior to this study. The positive findings of this 
study should encourage accounting educators to consider implementing this method into 
their own learning context. Overall, team learning has provided considerable benefits for 
accounting students. Specifically, students who opted for team learning were satisfied with 
this learning approach and perceived the tutorials as a positive course experience. Students 
also indicated that team learning offered the opportunity to learn from each other, 
experiment in a safe learning environment, engage in the learning process as an active 
participant, and gain a sense of belonging. These findings are consistent with Dyball et al. 
(2007) who examined the perceptions concerning group work in a large cohort of second year 
accounting students and found that students perceived group work as a positive experience. 
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This is in sharp contrast with the perceived boredom of a traditional accounting course 
(Carland et al. 1994; Geiger and Ogilby 2000). Further, Cohen and Hanno (1993) reported 
the perception that accounting is boring and excessively number-oriented, which leads to an 
unfavourable choice for a major in accounting. Potentially, a satisfying course experience in a 
fist year undergraduate course during team learning can foster more students to opt for an 
accounting major in the future. Because the introductory accounting course (Accounting I 
and Accounting II) is a student’s first exposure to accounting, positive course experiences are 
important because such experiences can make accounting more attractive to students (Geiger 
and Ogilby 2000).  
7. LIMITATIONS AND FUTURE RESEARCH 
 The present study has four main limitations. First, this study is subject to bias that 
could have been created by the self-selection problem. Specifically, students opted for one of 
the two learning conditions. This selection bias can affect the internal validity of the study 
because respondents with certain characteristics may be more affected by the treatment 
condition (van der Laan Smith and Spindle 2007). However, due to ethical reasons, 
educational researchers cannot apply random-assignment to educational treatments. 
Therefore, we included covariates in our statistical tests. While we found that both groups 
were similar in terms of age, learning style preference, general ability, and ability in 
accounting, we did not control for other variables that might have had an influence (e.g., 
motivation and learning strategy). Future research should focus on characteristics of students 
who opt for lecture- or team-based learning. Furthermore, a strength of our setting was 
indeed that we offered “different” learning conditions for “different students”. Hence, it 
might be interesting to investigate for what type of students different learning approaches are 
more effective. The focus of the current study was on satisfaction and course experiences; 
however, the results showed higher performance under team learning compared to lecture-
based learning. Further research might investigate the factors that might drive team learning 
effectiveness, specifically because previous literature in accounting education is inconclusive 
on the effects of team learning on student performance (e.g. Hwang et al. 2005; versus 
Gabbin and Wood 2008). 
 Second, this study was limited to first-year undergraduate accounting students in one 
institution. As a result, we must be cautious in suggesting generalizability of the results. 
However, while team learning was implemented in three successive cohorts of students, we 
only collected quantitative data on satisfaction and course experience for one year. We invite 
colleagues to implement team learning at their institutions to replicate our findings and to 
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stimulate the discussion on organizing student learning for large classes in an active, student-
friendly and cost-efficient way.  
 Third, the results showed the students in the team learning condition had a positive 
learning experience and worked harder during the semester. However, another objective 
when introducing team learning at the institution is to increase active learning during the 
tutorials. The current study did not measure differences of in-class participation between 
team- and lecture-based learning. Although active participation (discussion among team 
members for both the preparation and the solution) was inherently built into the learning 
activities of the team learning approach (see Table 2), we cannot support this increased in-
class participation with hard data. Future research could replicate this study using different 
measures (e.g., self-reported or observations) to investigate the differences in activity during 
class time.  
 Fourth, although this was not the scope of the present study, our model did not 
consider all variables that could have been influenced by team learning; therefore, this study 
is underspecified. Our results did indicate increases in generic skills (including problem 
solving, analytical, team work and planning). However, further analyses need to investigate 
whether team learning has an impact on the development of team work skills. Additionally, 
team learning may help improve students’ interpersonal skills because communication and 
group interactive skills are often fostered in this learning environment; future research 
potential in this area is numerous. 
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Appendix A: Information on the two learning paths provided in the syllabus  
New approach for the tutorials 
Not every student studies in the same way. To take into account these individual differences, we want to provide 
two learning paths: 
Learning path 1: lecture-based learning (traditional method) 
Students decide themselves whether and when they prepare the exercises. During the tutorial, the instructor will 
present a complete and detailed solution of the exercises. This learning path is similar to the tutorials of the first 
semester accounting course (Accounting I). The tutorials are lecture-based. After the tutorials, the solutions of the 
exercises will be posted at the online learning platform.  
Learning path 2: Team learning (innovative method) 
Students self-select their teams (five student per team). Students are required to prepare their exercises before 
class. During the tutorials, students will pool their knowledge together around one table. They discuss and try to 
discover the correct solution of the exercise. Only if the team cannot find the solution, they can ask the instructor 
for help. When frequently asked questions occur, the instructor asks a time-out and provides some explanation to 
all the teams. After each exercise, the instructor presents the main conclusion and provides some tips and tricks, 
similar to the lecture-based learning.  
Every week, one team member has to fulfill the role of team leader. The team leader is responsible for the group 
process and fills out the team report. In this team report, students have to report on their preparation time and 
their presence in class. All information will be treated confidentially and is solely for research purposes. 
Here are some guidelines helping you to make your choice.  
• Lecture-based learning : 
• You learn most when the exercises and its solutions are presented in detail by the instructor?  
• You are a disciplined student studying the exercises on a regular basis? 
• You like to study on an individual basis? 
• You like to work on your own pace? 
• You like to be guided through the whole solution?  
 
• Team learning:  
• You like to study on regular and fixed points in time? 
• You like to keep up with the learning material during the semester?  
• You learn most by working hard during the semester?  
• You like to work in a team to solve the exercises? 
• You like to confer the exercises with fellow students?  
For implementing two learning paths, there are some additional rules:  
• You have to subscribe to one of the learning paths on the online learning platform:  
o Deadline: xxxx 
• The first tutorial starts at xxxx 
• Once you made a choice for a particular learning path, this learning path stays your learning method for 
the complete semester. Consequently, it is very important to be fully aware of the consequences when 
making a choice. At the end of the semester, we will ask your opinion about the learning path in a 
questionnaire. Please help us to further improve our tutorials by completing this questionnaire.  
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10. POST-PUBLICATION ENDNOTES  
A The second semester lasts 16 weeks. During week 1, students filled out a pre-experimental 
questionnaire. During week 2, the orientations session, in which the different learning paths 
were presented, was organized. Between week 2 and 3 students have to make a choice. The 
following nine weeks, from week 3 until week 12, students attend the tutorial sessions. In 
week 12, students filled out a post-experimental questionnaire. During week 16, the final 
exam took place.  
B More information concerning figure 3 is provided in this post-publication endnote.  
Based on this figure, we can conclude that the team learning students outperform the lecture-
based students on satisfaction, good teaching, time spent and generic skills. We do not find 
any difference concerning appropriate workload and clear goals. This can also be seen in the 
table.  
0
1
2
3
4
5
Satisfaction
CEQ: Good teaching
CEQ: Appropriate
workload
CEQ: Clear goals
CEQ: Generic skills
Time spent
Lecture based learning Team learning
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Mean 
Lecture-based learning  
Mean 
Team learning 
Satisfaction  3.16 3.67 
CEQ: Good teaching  3.34 3.72 
CEQ: Appropriate workload 2.45 2.44 
CEQ: Clear goals 3.47 3.47 
CEQ: Generic skills 2.95 3.34 
Time spent 2.34 3.19 
 
 98 
  
 99 
CHAPTER 4:  
HETEROGENEOUS VERSUS HOMOGENEOUS 
GROUPS IN TEAM LEARNING: BENEFICIAL FOR 
BOTH HIGH- AND LOW-ABILITY STUDENTS? 
 
ABSTRACT 
The purpose of this study was twofold. First, we studied whether group composition 
during team learning has a differential effect on high and low-ability accounting students’ 
performance. Second, we compared the effect of group composition on process variables 
during team learning (i.e., attendance during team discussions, time spent for preparation at 
home, and the perceived collaboration process during the team sessions). A quasi-experiment 
was executed in a first-year undergraduate accounting class for four subsequent academic 
years. Students (N = 538) had the autonomy to choose for the team learning approach and 
selected their own team members, resulting in 134 teams. 
Results show different effects of group composition on low and high-ability students. Low-
ability students benefit most in heterogeneous teams. High-ability students perform equally 
well in heterogeneous and homogeneous teams. In addition, we found that heterogeneous 
teams spend more time on their individual preparation in comparison to homogeneous low-
ability teams. Additionally, heterogeneous teams scored the collaboration process during the 
team sessions significantly higher than homogeneous low-ability and homogeneous high-
ability teams. The results indicate that team learning in heterogonous teams supports 
students with lower academic abilities (who might need additional guidance) and does not 
harm high-ability students (who can give additional guidance). 
 
Keywords: Team learning, academic performance, group composition, low and high-
ability students 
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1. INTRODUCTION 
 Universities are increasingly required to respond to new and complex demands of the 
society and the workplace (Rossi, 2009). Being able to work in teams is formally recognized 
as a desirable attribute of university students (Volet & Mansfield, 2006). Consequently, 
cooperative and team learning gained a renewed emphasis in higher education research in 
the last decades (Sharan, 2010). Cooperative learning refers to the instructional use of small 
groups of students working together in order to maximize the learning efficacy and learning 
outcomes of all group members (Hwang, Lui, & Tong, 2008; Johnson & Johnson, 1999; 
Johnson, Johnson, & Smith, 1991). Cooperative learning transforms the classroom from a 
collection of individuals to a network of groups. That alone alters the structure of the 
classroom from one of being an audience (the students) focusing for a long period of time on 
the performer on the stage (the instructor), to a system comprised of interacting students 
(Sharan, 1994). Most previous studies showed a beneficial effect of team learning 1 on 
performance (Ciccotello & D'Amico, 1997; Hwang, Lui, & Tong, 2005; Hwang et al., 2008). 
However, some studies report no impact as well (Gabbin & Wood, 2008; Kunkel & Shafer, 
1997; Lancaster & Strand, 2001). In this respect, cooperative learning researchers state that 
unsuccessful outcomes of group work possibly stem from the group composition (Graf & 
Bekele, 2006). Although group composition is said to play a pivotal role in terms of 
enhancing the success of cooperative learning, only a few research studies in higher 
education tackled this issue (Graf & Bekele, 2006). Moreover, only few studies have focused 
on the team process itself. Identifying these influencing variables is however crucial to 
understand what happens during the learning process, as well as to gain insight in process 
variables that influence learning outcomes (Gillies & Ashman, 1998).  
 The fact that groups are not equal and that some groups function more effectively 
than others has important consequences. The same student may have dissimilar experiences 
in different groups and, hence, may show varying performances as a result (Webb, Nemer, & 
Zuniga, 2002). More particularly, groups might differ in terms of the ability levels of 
individual group members, resulting in homogeneous versus heterogeneous teams (Webb et 
al., 2002).  
 Therefore the current study investigates whether working in homogeneous versus 
heterogeneous teams influences student performance, measured on an individual basis, after 
participating in a team learning setting for one semester for an accounting course at the first 
undergraduate level. Typically, the first undergraduate year in the context of the study has a 
                                                             
 
1 Team learning is one of the most thoroughly evaluated cooperative learning techniques (Slavin, 1991) 
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low pass rate, because students highly vary in terms of ability (Cartney & Rouse, 2006). 
Therefore, one might question whether a high-ability student might benefit more from 
collaborating with other high-ability students in a homogeneous team than from working in a 
heterogeneous group (composed of both high and low ability students). The same question 
arises whether low-ability students might benefit more from working in a heterogeneous 
team (with both high and low-ability students) instead of collaborating with mainly low-
ability peers. To conclude, the first objective of this study is to investigate the differential 
effect of group composition on students’ individual performance, both for the high- and low-
ability students. We aim to extend the literature by studying the effect of team learning on the 
exam performance of high- and low-ability undergraduate students, by including the type of 
group the student has worked in during the semester (homogeneous teams with mainly high-
ability students, versus heterogeneous teams, versus homogeneous teams with mainly low-
ability students). 
 The second objective of this study is to examine the process of team learning more in 
depth, to discover how the grouping has an impact on the process variables, since it is largely 
desirable to understand the ongoing group processes during collaboration (Schullery & 
Schullery, 2006). Each learner exerts some unique influence on the group process and each 
learner is in turn, influenced by the group process (Schullery & Schullery, 2006). However, 
the question remains whether the way of grouping has a differential impact on the group 
process, both for high- and low-ability students. Based on the basic elements of Johnson and 
Johnson (1989) needed for effective team learning, different process variables are included in 
this study, both measured at the individual and team level. The two process variables 
measured at the individual level (i.e. for each student) are: attendance during the team 
discussions and time spent for preparation at home. Hence, one might question whether 
attendance (and time spent) will be different for a high-ability student when he/she 
collaborates during a whole semester with other high-ability students in a homogeneous team 
than when he/she collaborates in a heterogeneous group (composed of both high and low 
ability students). The same question arises for the low-ability students, when working in a 
heterogeneous team (with both high and low-ability students) instead of collaborating with 
mainly low-ability peers. Additionally, we want to discover whether group composition has 
an effect on the perceived collaboration process, as experienced by the teams. By reflecting 
on team experiences, students become aware of their responsibly for their own learning 
process (McConnell & Sasse, 1999). Therefore, we include a process variable that captures 
how well the team experiences their collaboration process, also measured at different points 
throughout the semester. The question here is whether the collaboration process is perceived 
differently when comparing a heterogeneous team with homogeneous high-ability teams on 
the one hand and homogeneous low-ability teams on the other hand. 
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 This study aims to make four contributions to the literature. First, it extends the 
understanding of group composition effects on learning at the university level. In this regard, 
unlike previous research comparing two group compositions (in most cases dyad2), this 
research compared team learning across three group compositions: homogeneous low-ability 
teams (a homogeneous team with mainly low-ability students), heterogeneous teams (an 
equal mix of low and high ability students) and homogeneous high-ability teams (a 
homogeneous team with mainly high ability students). Second, this study is based on 135 
teams at the first undergraduate level, gathered during 2008 to 2012. Although, many 
studies report positive effects of cooperative learning in primary and secondary education, 
there is some concern that the effects on learning may be limited to relatively elementary 
skills, concepts, and applications and may not apply to higher order conceptual learning as 
required in university classes (Davidson, 1985). Despite the value of research on cooperative 
learning, few investigations have focused on higher education students outside the 
psychology laboratory (Springer, Stanne, & Donovan, 1999). To our knowledge, no study 
focuses exclusively on a large group undergraduates in an actual classroom for a large term 
(nine weeks of tutorials). Third, cooperative and team learning research has to deal with 
complex data containing variables characterizing features of the team (e.g., group 
composition and perceived collaboration process) and of individual team members (e.g., 
gender, ability, attendance, time spent). This research aims to analyze the complex interplay 
of team learning settings and individual learning outcomes, and therefore uses multilevel 
analyses, since most traditional unilevel statistical methods are not able to analyze nested 
data (Cress, 2008). Fourth, this study provides insight into some process variables of team 
learning. Preparation time and participation frequency during the class discussions, and an 
assessment of the perceived collaboration process within the team might contribute to the 
differential team learning effect and are subsequently investigated in this research. This is in 
line with a recent trend in the literature, focusing on including process variables when 
investigating cooperative learning (e.g. Beckmann, Wood, Minbashian, & Tabernero, 2012; 
Saab, van Joolingen, & van Hout-Wolters, 2012).  
2. LITERATURE REVIEW 
2.1 GROUP COMPOSITION AND PERFORMANCE  
 Slavin, Hurley, and Chamberlain (2003) suggested that the effect of cooperative 
learning on performance is derived from at least four theoretical perspectives: (a) social 
                                                             
 
2 A Dyad: two individual students working as a team of two persons. 
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interdependence theory (or social cohesion), (b) motivationalist, (c) cognitive-developmental 
and (d) cognitive-elaboration perspective. The social interdependence theory highlights the 
effects of group interaction on performance and relationships within a group (Stockdale & 
Williams, 2004). The idea is that if students value their group mates and are dependent on 
one another, they are likely to encourage and help the other group mates to succeed (Slavin et 
al., 2003). As a result if groups cooperate well, this will result in a higher performance for 
both low- and high-ability students. The motivationalist perspective presumes that the use of 
group goals or group rewards enhances performance (Slavin et al., 2003). The 
motivationalist perspective also tend to emphasise the importance of individual 
accountability (Springer et al., 1999). By holding each group member accountable for a part 
of the work, the incentive structure supports students teaching one another and regularly 
assessing one another’s learning. Cognitive-developmental theory generally contends that 
interactions among students increases performance because of more intense information 
processing. From this viewpoint, the opportunity for students to discuss, debate, and present 
their own, and hear one another’s perspectives is the critical element for learning. Within this 
framework, higher ability students are presumed to be the source of the cognitive conflict 
needed for the cognitive growth of the low-ability students. Another cognitive perspective is 
the cognitive-elaboration perspective. These theorists hold that if new information is to be 
retained, it must be related to information already in memory. Therefore, learners must 
engage in some sort of cognitive restructuring, or elaboration, of the material. One of the 
most effective means of elaboration is explaining the material to someone else (Springer et 
al., 1999). In this way, high-ability student will benefit from providing explanations to low-
ability students.  
 
The level of success groups experience is largely depended on the level of functionality 
of the group, which is partially determined by the group’s composition (Heller & Hollabaugh, 
1992). Therefore knowledge on how to organize teams is of major importance to maximize 
benefits for all students. In this respect, there has been a vigorous debate on how students 
should be grouped (Johnson & Johnson, 1989; Stevens & Slavin, 1995). A number of authors 
have reviewed the positive effects of cooperative learning activities on achievement in 
primary education. However, the research base on cooperative learning in higher education 
settings is less extensive (Stockdale & Williams, 2004). And the comparison of cooperative 
learning achievement for higher education students identified as high- and low ability-
students is particularly limited. Nevertheless, for primary education setting, scholars usually 
recommend heterogeneous ability grouping, since heterogeneous grouping is proven to be 
beneficial for students at different ability-levels (e.g. Cheng, Lam, & Chan, 2008; Johnson, 
Johnson, & Smith, 2007). Low-ability students in heterogeneous groups have an opportunity 
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to receive help from higher ability students (Webb, Nemer, Chizhik, & Sugrue, 1998), while 
high-ability students can act as a model for low-ability peers when providing help and 
detailed explanations of the learning content (Terwel, Gillies, Van den Eeden, & Hoek, 2001). 
In this respect, high-ability students learn more in heterogeneous groups because they take 
on the role of instructor and provide more explanations (Webb, 1980). Webb et al. (2002) 
argued that if high-ability students were grouped homogeneously, they would interact less 
effectively as they assume that everyone in the group should have understood the material. 
Moreover if low-ability students were grouped homogeneously they would have insufficient 
ability to help each other to learn.  
However, not all studies in primary or secondary education support the assumed 
superiority of heterogeneous grouping, especially not for high-ability students (Dalton, 
Hannafin, & Hooper, 1989; Lou et al., 1996). Some researchers found that high-ability 
students perform well in any group composition (Dalton et al., 1989; Lou et al., 1996), or 
even that homogeneous groups are more beneficial for them (Hooper & Hannafin, 1991). 
Dalton et al. (1989) indicated that the performance of high-ability students (eight-graders) in 
homogeneous groups increased by approximately 12% when compared with high-ability 
students in heterogeneous groups. Moreover, Robinson (1990) found that high-ability 
students do not benefit from heterogeneous groups. Fuchs, Fuchs, Hamlett, and Karns (1998) 
also found that high ability students (third- and fourth-graders) collaborated less effectively 
and produces work of lower quality when they worked in heterogeneous rather than 
homogeneous dyads. They found that homogeneous dyads operated more collaboratively, 
generated greater cognitive conflict and resolution and produced better quality work in 
comparison to heterogeneous dyads. In general, findings about the effects of homogeneous 
and heterogeneous grouping on students with differential ability levels vary and were 
inconsistent across studies. Most of the studies suggests significant positive effects of 
heterogeneous grouping for low-ability students, but potential decrements in the 
performance of their high-ability cooperative learning partners. Most of the studies were 
conducted in primary or secondary education context and studies concerning team learning 
and the differential effect for higher education students are particularly limited (Stockdale & 
Williams, 2004; Williams, Carroll, & Hautau, 2005).  
Moreover, in some cases, prior research in higher education considered only two 
groups (homogeneous versus heterogeneous), mainly in dyads (e.g. Dalton et al., 1989). We 
believe it is not accurate to investigate group compositions by including only two groups and 
to treat homogeneous low-ability groups (mainly low-ability students) and homogeneous 
high-ability groups (mainly high-ability students) equally. Therefore, we included three 
grouping levels: homogeneous low-ability, heterogeneous, and homogeneous high-ability. We 
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still expect that heterogeneous groups will outperform homogeneous low and high-ability 
teams (Hypothesis 1). 
Hypothesis 1a: Low-ability students will benefit more in heterogeneous teams in 
comparison to homogeneous low-ability teams. 
Hypothesis 1b: High-ability students will benefit more in heterogeneous teams in 
comparison to homogeneous high-ability teams. 
2.2 GROUP COMPOSITION AND PROCESS VARIABLES 
Where the emphasis in prior studies was mainly on academic performance, 
researchers now attach more attention to students’ learning process (Volet & Mansfield, 
2006). To extent the literature on group composition and group effectiveness, it is largely 
desirable to understand the ongoing group processes during collaboration (Schullery & 
Schullery, 2006; Terwel et al., 2001). Just as each group member exerts some unique 
influence on the group process, each member is in turn, influenced by the group process 
(Schullery & Schullery, 2006). There are still many unanswered questions regarding the 
processes involved in how students cooperate and help each other (Terwel et al., 2001).  
Routed in the five basic elements of Johnson and Johnson (1989), different process 
variables are included in this study. A teamprocess of excellent quality can only occur if the 
five basic elements (Johnson and Johnson, 1989) are met: positive interdependence, 
individual accountability, promotive face-to-face interaction, social skills and group 
processing. First, the development of positive interdependence exists when students perceive 
that they are linked with their group mates in such a way that they cannot succeed unless 
their group mates succeed (and vice versa). Team members perceive that they need each 
other’s participation in order to complete the group’s task. Therefore attendance to the team 
discussions is necessary and hence included as a first process variable (measured as how 
many sessions the student attend of the team sessions). Second, individual accountability 
means that the success of the group depends on the individual learning of all members. Each 
member should be responsible for a fair portion of the work. Third, promotive face-to-face 
interaction can be defined as individuals encouraging and facilitating each other's efforts to 
achieve and complete tasks in order to reach the group's goals. In other words, in a 
cooperative learning group, students are assigned to work together with the awareness that 
success fundamentally depends upon the efforts of all group members. Therefore we included 
preparation time as the second process variable, i.e. the time spent preparing at home. The 
fourth and fifth elements are social skills and group processing. The fourth element has to do 
with the social skills of each participant. The fifth essential element of cooperative learning is 
the appropriate use of interpersonal and small-group skills during group processing 
(Johnson et al., 1991). Effective group processing is influenced by whether or not groups 
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reflect on how well they are functioning. Consequently, we include as third process variable, 
the collaboration process, as perceived by the different teams. 
 
2.2.1 Participation to the team 
First, scholars stated that high- and low-ability students participate differently in 
cooperative learning groups (Terwel et al., 2001). High-ability students participate less 
frequently in uniform-ability groups in comparison to heterogeneous groups (Hoon, Chong, 
& Ngah, 2010; Webb, 1982). As a consequence of their superior resources, high-ability 
students have more opportunities to cooperate and to provide explanations to low-ability 
students when grouped in a heterogeneous group (Terwel et al., 2001). High-ability students 
often develop greater mastery during discussion and explanation by obtaining a deeper 
understanding of the task (Hoon et al., 2010). On the ccontrary, for low-ability students, 
working in heterogeneous groups can provide opportunities to model their study skills and 
work habits towards the high-ability students. Therefore we hypothesize that students in 
heterogeneous teams will more frequently attend the team discussion in comparison to 
students in homogeneous low-ability and homogeneous high-ability teams (Hypothesis 2). 
Hypothesis 2a: Low-ability students will attend more frequently if they participate 
in heterogeneous teams in comparison to homogeneous low-ability teams.  
Hypothesis 2b: High-ability students will attend more frequently if they 
participate in heterogeneous teams in comparison to homogeneous high-ability teams.  
 
2.2.2 Preparation time 
Second, the success of the group depends on the individual learning of all members 
(Johnson & Johnson, 1989). Each member should be responsible for a proportion to the 
work. As a result each group member has to prepare their assignment. We believe that 
heterogeneous groups will prepare more, in comparison to homogeneous groups. High-
ability students may function as a model (Terwel et al., 2001) and therefore stimulate low-
ability students to prepare more  in heterogeneous teams. Low-ability students, on the other 
hand, may ask for feedback and explanation and therefore stimulate high-ability students to 
prepare more before attending the team discussion. Moreover, Hoon et al. (2010) found that 
high-ability students show more time on task and consequently more effort in cooperative 
learning in comparison to other instructional methods. They believed that high-ability 
students invest more time because they were fully engaged to help other team members by 
clarifying misunderstandings and correcting learning errors. Consequently, we expect that 
students in heterogeneous teams will spent more time on their preparation, in comparison to 
students in homogeneous low-ability and homogeneous high-ability teams (Hypothesis 3). 
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Hypothesis 3a Low-ability students will spend more time on their preparation if 
they participate in heterogeneous teams in comparison to homogeneous low-ability teams.  
Hypothesis 3b: High-ability students will spent more time on their preparation if 
they participate in heterogeneous teams in comparison to a homogeneous high-ability 
teams.  
 
2.2.3 Perceived collaboration process  
 Effective group work is influenced by whether or not groups reflect on how well they 
are functioning. Schullery & Schullery (2006) found that if the group is more diverse, more 
conflicts can occur because group members simply do not understand each other (Schullery 
& Schullery, 2006), which could lead to dissatisfaction with the group process. Homogeneous 
groups tend to be happier and intimidation and control by a domineering member is less 
likely. Out of necessity these group members may feel compelled to develop valuable skills in 
unfamiliar tasks or roles (Schullery & Schullery, 2006). However we believe that conflicts and 
problems concerning intimidation mainly occurs at the beginning of the team sessions. In 
long-term collaboration – as is the case in the present study (nine sessions, see further) - we 
expect these problems to decrease when students get to know each other. 
 In addition, Webb et al. (1998) found that heterogeneous groups function more 
effectively and produce more helping behavior if a team member asks for it in comparisons to 
homogeneous groups. Similarly, Heller and Hollabaugh (1992) found that heterogeneous 
groups function better than homogeneous groups. In heterogeneous groups, high-ability 
students supplied leadership by generating new ideas and approaches to the problem, and 
low-ability students keep the group on track and point out simple ideas (Heller & 
Hollabaugh, 1992). Furthermore, in heterogeneous groups, the discussion is more valuable, 
low-ability students ask clarifications and while explaining the problem, high-ability students 
often recognize mistakes (Heller & Hollabaugh, 1992).  
 Therefore, we believe that students in heterogeneous groups will perceive the team 
collaboration process as more valuable in comparison to homogeneous groups (both low-
ability and high-ability teams). 
 Hypothesis 4: Heterogeneous teams will report higher on team collaboration 
process in comparison to homogeneous low-ability teams or homogeneous high-ability 
teams. 
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3.  METHOD 
3.1 CONTEXT OF THE STUDY 
In Belgium, higher education is completely publicly financed with negligible tuition 
fees in comparison with higher education in the US. Additionally, access to higher education 
is open in Belgium, and there are no formal selection procedures; a secondary education 
diploma is sufficient to gain entrance into a university (Duchesne & Nonneman, 1998). 
Consequently, numerous students enroll for the university. Consequently, the first 
undergraduate year in this context has a low pass rate, implying that students highly vary in 
terms of ability.  
There are two financial accounting courses in the first year undergraduate of Business 
Administration: Accounting I during the first semester and Accounting II during the second 
semester. Only students who participated in first and second semester exams are included in 
the sample. No international students were included in the current study. Students received 
lectures and tutorial sessions in both accounting courses. For the tutorials of the second 
semester course (Accounting II) students were able to choose between lecture-based and 
team learning. Lecture-based learning referred to a traditional approach with whole-class 
lectures to discuss the assignments. For team learning, students were required to be active in 
preparing and discussing the assignments. 
3.2 QUASI-EXPERIMENTAL PROCEDURE 
This study has a quasi-experimental research design. The quasi-experimental-
procedure was the same for each of the 4 academic years. Students were introduced to the 
project during the second week of the second semester in an orientation session. The 
intervention ran throughout the second semester, during nine weeks for the tutorial sessions. 
One week following the orientation session student were required to enrol in one of the two 
learning paths (team learning versus lecture-based learning). During the following nine 
weeks students attended the team- or lecture-based tutorials. Due to the hypotheses of the 
present study only the team learning students are included in the analyses.  
3.3 TEAM LEARNING 
There were nine tutorial session per year, each of which lasted 90 minutes each. One 
week before each tutorial took place, students received compulsory assignments on the online 
learning platform to prepare beforehand. An assignment was an assembly of journal entries, 
T-accounts balance sheet and income statement, which were an application of the theory. For 
every assignment there was always a solution key with the correct answer, which was 
provided on the online learning platform after the tutorial session. Students were required to 
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prepare their assignments at home. Students brought their solution to the tutorial session and 
sat together with their teammates during the tutorial sessions. The team members discussed 
their solutions and tried to come to a consensus. There was a teaching assistant in the 
classroom, who only interrupted when necessary. If needed, students could pose their 
unsolved questions to the teaching assistant. The team did not have to hand-in their solution. 
The goal of the tutorials was to learn the course content and to gain clarification and clear 
understanding. These assignments were mainly a preparation for the final exam, which they 
had to pass for successful completion of the course. So preparation and discussion was 
completely voluntary for the students. 
3.4 TEAM REPORT  
Since providing roles or structured guidelines has beneficial effects on achievement in 
cooperative learning (Klein & Doran, 1999; Yadrick, Regian, Connolly-Gomez, & Robertson-
Schule, 1997), the role of a team leader was assigned to one student in each team. This role 
rotated weekly. The team leader was responsible for completing the team report, used to keep 
track of class attendance and preparation time of the students within the team and for 
guiding and monitoring the on-going group process. An example of the team report is 
provided in Appendix A.  
During the first tutorial session, the instructor explained by a slideshow how students 
should fill out the team report (Appendix B). First, students are ensured that the information 
gathered will only be used for research purposes and will not be disclosed to the professor 
assessing the course. Moreover, it was noted that the reported information will not have an 
influence on their result. Further, it was also stipulated that the students have to report on 
their preparation time. So we advised them, to write down the start- and end hour of each 
study or practice time (concerning Accounting II) and to count the minutes afterwards. 
Besides, the team report also included a box to record problems with the exercises and/or 
make remarks for the instructor. Concerning the perceived collaboration process, we asked 
students to answer the question: “How well has the team worked today?” (scored from 0 to 
10). It was stressed that this score had nothing to do with how many mistakes they made 
during the tutorial session. The purpose of this question was to measure how they felt about 
the tutorial session and the collaboration process of that session. These tips concerning the 
team report were repeated every other week by the instructor during the tutorials. Moreover, 
if the team report was not filled out correctly, this was mentioned to the team by the teacher 
in the next session.  
In fact, the team report served four important purposes for the students. First, the 
team report structured the learning process because information was requested for each 
assignment. Second, by means of the report students’ preparation time (at home) and 
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attendance (for the tutorial) was reported. By recording the time spent at home for studying 
this course and preparing the exercises, peer stimulation among students was created. Third, 
students were asked to reflect on the learning process during the tutorials. Team members 
had to assess the session of tutorial themselves by grading the group process of the team as a 
whole. Finally, the reports allowed the instructor to provide immediate feedback to the 
students in the following lesson, especially on problems the students encountered, since it is 
far more efficient to read the team reports than to correct all student assignments. 
3.5 MEASURES 
Gender and ability were obtained from administrative records. As to assess students’ 
ability in accounting, their exam scores on the first accounting course (called Accounting I) 
was used. These data were collected the semester before the quasi-experiment took place. 
High-ability students scored above the mean of all first-year undergraduates of that year for 
the Accounting I exam. Low-ability students scored below that mean measured.  
Academic Year. The data were gathered from the academic years 2008-09, to 2011-
12. The team process, the instructor, the syllabus, and the learning context remained 
unchanged over the years. Since the examinations were different during the four years, we 
controlled for academic year in the analyses.  
Performance. Learning outcomes were measured by the exam grade obtained on the 
Accounting II course. The final exam was composed of four assignments, namely, journal 
entries, T-accounts, balance sheets, and income statements to fill out, which were similar to 
the assignments in the tutorial sessions. 
Group composition. The level of heterogeneity in the group composition was 
determined by students’ performance on the Accounting I exam. A heterogeneous team 
involves two or more high-ability and two or more low-ability students . A homogeneous low-
ability team has one or no high-ability students, while a homogeneous high-ability team has 
one or no low-ability students (Figure 1). 
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Figure 1: Research Question  
 
 
The process variables were measured by the team report, which the teams had to 
hand in every week (Appendix A). The weekly rotated team leader is responsible for filling 
out the team report. Concerning the process-variables, we asked students to report on their 
attendance during each session (participation). For this variable a sum score of the nine 
sessions was calculated. Secondly, we asked students to report weekly on the time spent on 
accounting at home (assignment and studying the course content). Similarly, a sum of all 
nine sessions (preparation time) was calculate and reported in hours. Third, we also asked 
students to reflect on their team experiences: “How well has the team worked today?”. They 
had to give the team a score from 0 to 10. These team perceived collaboration process data 
was averaged over the nine session.  
3.6 PARTICIPANTS 
Participants were freshmen undergraduate accounting students enrolled for a 
Accounting II course at a major Belgian university. Data were gathered over four years: 
academic year 2008-09 (N= 135), 2009-10 (N= 146), 2010-11 (N= 127), and 2011-12 (N= 
130). In these four academic years students who opted for team learning were selected and 
gathered in the dataset (N= 538). The majority of the sample were female students (55%). 
Students had the autonomy to form their own groups of 4 to 6 members, leading to 135 
teams. We used student self-select group members, with the advice that groups will function 
most effectively if there is a common level of interest and class attendance style (Crow & Hill, 
2006). Most students seem to prefer this method, saying that they know whom they can or 
cannot work with, that they may have similar course schedules, and that they know how 
seriously they are taking the assignments (Crow & Hill, 2006). Each participant was a 
member of one of the teams. Membership remained constant to the same team throughout 
the semester.  
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3.7 STATISTICAL ANALYSIS 
 To deal with the complications associated with having multiple predictors in a 
hierarchical or nested data structure, multilevel regression analysis was applied (Hox, 2010). 
In our data individual students were assessed on their individual performance (level 1), while 
these students are nested in one team (level 2). Multilevel analyses were conducted using the 
MLWIN version 2.29. The multilevel approach allows us to deduce the percentage of variance 
on all levels. In Table 3-8 models were built up systematically from the most basic null-model 
(Model 0) without explanatory variables for the whole sample (N=538). Model 1 includes 
student (gender, ability, and academic year) and model 2 (group composition) adds team-
level variables. The variable ‘academic year, can be both a student level-variable or a team 
level-variable. We includes academic years as a student level variable in the model, but this 
does not make any difference for the results of the analyses. Model 3a includes only the low-
ability students and Model 3 b includes only the high-ability students. The data of Model 3a 
and 3b can be found in the columns of the tables. Parsimonious models were opted for, 
leading to exclusion of non-significant effects.  
Additionally, to be complete, we also investigated the hypotheses based on ANCOVA 
statistics (see Appendix C). 
4.RESULTS  
4.1 DESCRIPTIVE STATISTICS 
Table 1 contains the mean scores and standard deviations for the ability, performance, 
attendance, preparation time, and team collaboration process. Since the amount of 
preparation time was not administered in the academic year 2008-09 the N drops for that 
variable. But as can be seen later, there is no significant difference in preparation time 
concerning year.  
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Table 1: Descriptive statistics  
  N Min Max Mean 
Std. 
Deviation 
N 
 
Mean 
Homo low 
N 
Mean 
Hetero 
N 
Mean 
Homo high 
Accounting I exam 538 0 19.50 10.50 4.28 147 8.00 268 10.81 123 12.79 
Performance 538 0 20.00 9.04 4.73 147 6.34 268 9.47 123 11.33 
Attendance 538 1 9 6.48 2.18 147 6.30 268 6.63 123 6.39 
Preparation Time 403 0 43.17 14.02 8.01 98 11.21 210 14.99 95 14.79 
Collaboration Process** 135 4 10 7.20 1.05 43 7.04 62 7.33 30 7.01 
*Homo low = students working in homogeneous low-ability teams 
  Hetero = students working in heterogeneous teams 
  Homo high = students working in homogeneous high-ability teams  
** Measured at the team level 
 
The zero-order correlations (see Table 2) between the measures suggest that they are fairly 
robust and valid constructs.  
 
Table 2: Correlation  
  1 2 3 4 5 
1. Ability 1     
2. Performance .742** 1    
3. Attendance .137** .171** 1   
4. Preparation Time .189** .208** .717** 1  
5. Gender .083 .073 .200** .269** 1 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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4.2 MULTILEVEL ANALYSIS 
 
4.2.1 Performance 
The intercept-only model (see Table 3, Model 0) reveals whether a multilevel model is 
necessary and partitions variance in students’ performance between teams and between 
students within teams variance. The intraclass correlations more particularly indicate that 
14% of the total variance is located at the team level, while 86% of the total variance is due to 
differences between individual students. Model 0 also allows us to deduce that the average 
performance of all students in all groups is 8.97.  
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3.02 + 19.30
= 0.14 
 
 
 Starting from the null-model, student characteristics (gender, ability, and academic 
year) were added in Model 1. Gender was dummy coded with 0 for male and 1 for female, but 
was not significantly related to performance. Academic year and ability seem to be 
significantly related to performance.  
In Model 2 group composition was added. From these results it appears that heterogeneous 
groups are more beneficial in comparison to homogeneous low-ability groups. Between 
heterogeneous and homogeneous high-ability groups no significant differences are recorded. 
In this respect, is hypothesis 1 only partly supported.  
Concerning hypothesis 1a, model 3a  was built only on the selection of low-ability students. 
From Model 3a, it appears that heterogeneous groups are more beneficial for low-ability 
students, in comparison to homogeneous low-ability groups. Hence, hypothesis 1a is 
supported. Concerning hypothesis 1b, the model was built only on the selection of high-
ability students. For these students (Model 3b) no difference appears between homogeneous 
high-ability and heterogeneous groups. Hence, hypothesis 1b is not supported by the data.  
Figure 2 illustrates the group means on academic performance for students in 
homogeneous (low and high ability) teals and for heterogeneous teams, for both high and 
low-ability students separately. 
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Table 3: Summary of the model estimates for the two-level analyses of performance  
 
Parameter  0 1 2 3a 3b 
Response Performance  
 
 
 
(N=538) 
Performance 
 
 
 
(N=538) 
Performance 
 
 
 
(N=538) 
Performance 
 
Low-ability 
students  
(N=255) 
Performance 
 
High–ability 
students 
(N=283) 
Fixed      
Intercept 8.974 (0.244) 10.471 (0.296) 10.578 (0.277) 7.646 (0.396) 13.119 (0.397) 
      
Student level      
Ability  0.812** (0.031) 0.779** (0.034) 0.539** (0.077) 0.858** (0.072) 
Gender (0 = male,1 = female)  0.087 (0.265)    
Year_2008a  -1.732** (0.373) -1.635* (0.368) -1.637** (0.505) -1.585* (0.553) 
Year_2010a  -2.232** (0.375) -2.083** (0.372) -1.770** (0.529) -2.008** ( 0.543) 
Year_2011a  -2.149** (0.373) -2.125** (0.366) -1.834** (0.524) -2.427** (0.531) 
      
Team level: group composition 
Homogeneous  
Low-ability teamsb 
  -0.706* (0.329) -0.838* (0.381) -0.452 (0.620) 
Homogeneous  
High-ability teamsb 
  0.315 (0.337) -1.156 (0.680) 0.717 (0.429) 
      
Random      
Team level      
δ² 3.015 (1.011) 0.114 (0.316) 0.035 (0.305) 0.000 (0.000) 0.824 (0.647) 
Student level      
δ² 19.299 (1.349) 9.068 (0.630) 9.031 (0.627) 8.184 (0.725) 8.464 (0.900) 
      
Deviance 3183.639 2719.509 2712.805 1259.726 1431.954 
Reference model  Model 0 Model 1   
X²  464.13 6.704   
df  4 2   
p  .000 .035   
** Significant at the 0.01 level  
* Significant at the 0.05 level  
a reference category: Year_2009 
b reference category: heterogeneous teams 
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Figure 2: Effect of grouping on academic performance 
 
 
4.2.2 Process 
As to students’ attendance (Table 4), Model 0 indicates that 58% of the total variance 
is located at the team level, while 42% of the total variance is located at the student level. In 
other words, 58% of the total variance can be explained by differences between the teams. 
Further, Model 0 indicates that students on average attended 6.427 sessions.  
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= 0.58 
 
 Starting from the null-model, student characteristics (gender, ability, and academic 
year) were added in Model 1. Gender was dummy coded (0 for male, 1 for female) and 
revealed significant higher attendance of female students. Further, high-ability students 
attend more sessions than their peers with a lower ability. No significant relationship was 
found for the academic year.  
In Model 2 group composition was added to the model. This model reveals that 
students in heterogeneous groups attend the sessions equally frequent in comparison to 
students in homogeneous low and homogeneous high-ability groups. Consequently, 
hypothesis 2, hypothesis 2a and 2b are not supported.  
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Table 4: Summary of the model estimates for the two-level analyses of attendance  
 
Parameter  0 1 2 
Response Attendance 
(N= 538) 
Attendance 
(N= 538) 
Attendance 
(N= 538) 
Fixed 6.427 (0.157) 5.974 (0.311) 6.323 (0.241) 
Intercept    
    
Student level    
Ability  0.069** (0.016) 0.070** (0.017) 
Gender (0 = male, 1 = female))  0.398** (0.152) 0.395** (0.152) 
Year_2008a  0.249 (0.431)  
Year_2010a  0.207 (0.429)  
Year_2011a  0.515 (0.434)  
    
Team level: group composition   
Homogeneous Low-ability teamsb   -0.102 (0.359) 
Homogeneous High-ability teamsb   -0.360 (0.399) 
    
Random    
Team level    
δ² 2.775 (0.405) 2.633 (0.385) 2.644 (0.387) 
Student level    
δ² 2.034 (0.143) 1.931 (0.136) 1.931 (0.136) 
    
Deviance 2153.365 2126.166 2125.360 
Reference model  Model 0 Model 1 
X²  27.199 0.806 
Df  5 2 
P  .000 .668 
** Significant at the 0.01 level  
* Significant at the 0.05 level  
a
 reference category: Year_2009 
b
 reference category: heterogeneous teams 
 
Concerning hypothesis 3, we investigated the time students spent on their preparation 
at home (Table 5). 63% of the variance can be explained by differences between the teams, 
while only 37% was due to individual differences. Based on Model 0, we can state that 
students spent on average 825.149 minutes per year on preparing the team discussions at 
home.  
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 Model 1, which includes the explanatory variables on student level, reveals that 
higher-ability students and female students spent significantly more time preparing the 
assignments at home. There is no significant link with year.  
In Model 2, group composition is included. We found that homogeneous low-ability 
groups spent less time preparing in comparison to heterogeneous groups. No differences 
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were found between homogeneous high-ability and heterogeneous groups. Hence, hypothesis 
3 is only partly supported. To test hypothesis 3a and 3b, the model was built up separately for 
low- and high-ability students. From the analyses we can conclude that hypothesis 3a is 
supported and hypothesis 3b is not. Concerning the preparation time of the low-ability 
students, heterogeneous groups are more beneficial than homogeneous low-ability groups. 
But we found no significant effect for the high-ability students. , i.e. preparation time did not 
differ between high-ability students working in a heterogeneous teams as compared to high-
ability students working in homogeneous high-ability teams. 
 
Table 5: Summary of the model estimates for the two-level analyses of preparation time 
 
Parameter  0 1 2 2a 2b 
Response Preparation 
time (N=538) 
Preparation time 
(N=538) 
Preparation time 
(N=538) 
Preparation time  
Low-ability students 
(N=255) 
Preparation time 
High–ability students 
(N=283) 
Fixed 13.752 (0.698) 11.144 (1.167) 13.237 (0.998) 12.295 (1.092) 13.847 (1.160) 
Intercept      
      
Student level      
Ability  0.238** (0.066) 0.218** (0.067) 0.285 (0.187) 0.331* (0.140) 
Gender (0=male,1=female)  2.408** (0.624) 2.371** (0.623) 2.973**(1.058)à 2.587** (0.801) 
Year_2008a  0.000 (0.000)    
Year_2010a  1.815 (1.595)    
Year_2011a  1.879 (1.616)    
 
Team level: group composition      
Homogeneous Low-ability 
teamsb 
  -3.065* (1.556) -2.816*(1.493) -3.291 (2.028) 
Homogeneous High-ability 
teamsb 
  -0.035 (1.902) 0.267 (2.122) -0.293 (1.814) 
      
Random      
Team level      
δ² 42.177 (6.924) 37.320 (6.174) 36.338 (6.036) 25.371 (6.409) 45.131 (7.985) 
Student level      
δ² 24.935 (2.028) 23.392 (1.903) 23.379 (1.902) 28.270 (4.059) 17.537 (2.187) 
Deviance 2642.394 2611.611 2609.143 1212.884 1434.866 
Reference model  Model 0 Model 1   
X²  30.783 2.468   
df  5 2   
p  .000 .116   
** Significant at the 0.01 level  
* Significant at the 0.05 level  
a reference category: Year_2009 
b reference category: heterogeneous teams 
 
 If we focus on the team collaboration process, we should perform a univariate 
analysis, since we are analysing the differences between the 135 teams. In an ANCOVA (not-
tabulated), we found also a significant effect of group composition on team collaboration 
process. Students in a homogeneous low-ability team (Mean = 6.79) report a lower team 
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collaboration process score in comparison to students in a heterogeneous team (Mean = 
7.19), while we controlled for academic year (F = 4.193, p = .044). We found no significant 
difference between the homogeneous high-ability teams (Mean = 7.19) and the 
heterogeneous teams (Mean = 7.14) concerning collaboration process (F = .049; p = .825). 
Hence hypothesis 4 is partly supported. 
5. DISCUSSION  
 The current study aims at investigating the effect of homogeneous versus 
heterogeneous grouping on the performance and the learning process of low and high-ability 
students during team learning. A distinction is made between homogeneous teams with 
mainly low-ability students and homogeneous teams with mainly high-ability students, when 
making the comparison with heterogeneous teams (which are defined as including at least 
two high and two low-ability students). Hence, three type of teams are considered: 
homogeneous low-ability teams, heterogeneous teams, and homogeneous high-ability teams. 
The results of the present study add to the findings of prior research on team learning (or 
cooperative leaning) in several ways.  
 First, the impact on individual performance of the team members was investigated. 
Similar to Webb et al. (1998), we found that low-ability students had higher performance when 
working in a heterogeneous team than working in a homogeneous team with mainly low-
ability peers. On the one hand, if low-ability students are grouped in a homogeneous team, 
students are probably not strong enough to promote progression and to explain the 
difficulties of the content to each other. Probably, they have insufficient ability to help each 
other to learn. On the other hand, low-ability students in a heterogeneous group, have the 
opportunity to receive help from high-ability students (Webb et al., 1998). Here the high-
ability students can act as a model for their low-ability peers (to study more) and can provide 
help by giving detailed explanations of the learning content (Terwel et al., 2001). In the 
present study, homogeneous low-ability teams were composed of all low-ability students or 
all but one low-ability students (see figure 1). The results indicate that having a single high-
ability person in the homogeneous low-ability group does not help the low-ability students as 
much as working in a heterogeneous team with at least two high-ability students. Hence, 
Cohen (1994) claimed that, if teams work on a complex, ill-structured task, which cannot be 
completed by an individual, then having a single competent person in the group is not 
sufficient. Because no individual is likely to have all the necessary expertise to solve complex 
problems and no balanced discussion can arise (Nihalani, Wilson, Thomas, & Robinson, 
2010). Heterogeneous groups in which members exhibit a variety of perspectives and areas of 
competence may perform better than groups with an expert (Cohen, 1994). Although, the 
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assignments in the present study have a single correct, well-structured answer and can 
theoretically be solved by one capable student, it seems that having one such a person in a 
team is not beneficial compared to a heterogeneous team.  
 
Secondly, we investigated the impact of group composition on group process 
variables. These results show no effect of group composition on the frequency of attendance 
by the individual students. So students in heterogeneous teams appear not to stimulate each 
other to attend the sessions more, compared to both homogeneous groups. Concerning 
preparation time, however, a significant difference was found between heterogeneous and 
homogeneous low-ability groups. Students in heterogeneous teams stimulated each other to 
work harder during the academic year before the start of the exam period. Ans this might 
explain why heterogeneous groups perform better in comparison to homogeneous low-ability 
groups. Additionally, a significant effect of group composition was found on the perceived 
quality of the team collaboration process. Students in heterogeneous teams attached a higher 
score to the collaboration process in comparison to students in homogeneous low-ability 
teams. Rooted in the social interdependence theory, this finding might additionally declare 
why low ability students in heterogeneous teams outperform low-ability students in 
homogeneous low-ability teams. This theory suggests that the effects of cooperative learning 
are largely dependent on the cohesiveness of the group (Slavin et al., 2003). The idea is that if 
students value their group mates and are dependent on one another, they are likely to 
encourage and help each other. We might suggest that the ‘perceived collaboration process’ 
measure in the current study is a proxy for the cohesion of the group. From the results of the 
present study, we know that students in heterogeneous teams perceive the collaboration 
process as more valuable compared to the homogeneous groups. Possibly, the low-ability 
students identify more within the heterogeneous team, and consequently receive help in 
order to understand the material. 
 
Third, this research also adds to the motivational perspective on cooperative learning. 
These scholars state that cooperative learning will only work under the assumption that there 
are group rewards. There were no group rewards involved in the present study. The only 
reward for participation in the team learning sessions was the promise of a “proficient” 
preparation for the final exam. It seems that collaborating in a heterogeneous team has a 
positive effect on performance of low-ability students, without rewards (in the exact sense of 
the word) being included. The team process in the present study is completely voluntary. 
Students opted for this learning method, while no credits for participation were earned. 
Attendance to class and preparation before class was stimulated, but still completely 
voluntary. Individual accountability on the contrary, was assessed by the team report By 
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holding each group member accountable for a part of the work, a similar incentive structure 
supports students teaching one another and regularly assessing one another’s learning. 
Students had to report how many hours they spent on this course at home. Without proper 
preparation, there was no input they could provide during the team discussion. Perhaps this 
could party declare why low-ability students in heterogeneous groups reported more time 
spent than low-ability students in homogeneous groups. Students in heterogeneous teams 
stimulated each other to work harder during the academic year before the start of the exam 
period. These might also explain why heterogeneous groups perform better in comparison to 
homogeneous low-ability groups.  
 
Fourth, high-ability students perform equally well when grouped in a heterogeneous 
or homogeneous teams. High performing students tend to perform consistently across 
environments (Nihalani et al., 2010). The process variables were also not higher for the high-
ability students in the heterogeneous groups in comparison to the high-ability students in the 
homogeneous groups. Hence, this study cannot support that heterogeneous grouping is 
beneficial for students at every ability levels, as previous research indicated (Cheng et al., 
2008; D. W. Johnson et al., 2007). It seems that the high-ability students do not benefit from 
teaching the low ability students in terms of performance. However, high-ability students, do 
not suffer from collaborating with low-ability students. It seems that high-ability students 
work as effectively in a heterogeneous group as in a homogeneous group.  
 
Some limitations of the study need to be acknowledged. First, participation to team 
learning was voluntary. Students had to choose between team learning and lecture-based 
learning for the tutorials. Probably we attracted the most intrinsically motivated students, 
consequently there can be a problem of self-selection. The teams were also self-selected as 
heterogeneous, homogeneous low- and homogeneous high-ability teams. Although prior 
literature stated that at random allocation is not necessary (van der Laan Smith & Spindle, 
2007), this might have confounded the results. This is also shown in the fact that more 
heterogeneous groups were engaged in the study, so that the number of teams for each of the 
three grouping forms is not equal. 
Second, the process variables measured in the current study are rather limited. Only 
participation, preparation time and collaboration process are included in this study. It would 
be very interesting to observe the interaction process in heterogeneous versus homogeneous 
teams. Videotaping could possibly be a good solution to analyse the discussion processes of 
the teams.  
 Moreover, in the present study heterogeneity is only based on students’ ability, and 
not for example on gender, personality variables, learning style, or cognitive style. We 
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selected ability, since it has been found as a very good predictor for performance in a course 
like accounting. Slavin (1989) suggested that cooperative learning groups should take 
multiple criteria into consideration, which opens an interesting avenue for future research. 
 Finally, the group assignments were designed to develop critical thinking, to promote 
discussion, and to develop a deeper learning of the course content. There were two or three 
assignments every week. The assignment was developed, so that there was a clear solution for 
the assignment every week, so it was wrong or right, indicating that there was an exact 
answer to the questions posed in the assignments. However, the assignments were not-
graded, and no deliverable needed to be handed in by the team. This has naturally 
implications for the interactions and the group discussions. Theoretically, the amount of 
interactions can be more critical and more diverse when there is an ill-structured solution 
(Cohen, 1994) or when students have to submit a report. However, based on the fact that 
these students were freshman students and that participation was completely voluntary, a 
well-structured assignment with a clear-cut solution key was opted for.  
6. CONCLUSION 
 The current research has implications for pedagogic endeavours and utilization of 
small-group learning. When instructors decide to incorporate team learning in their learning 
context many encounter the group-composition dilemma (Schullery & Schullery, 2006). One 
response might be to ignore this issue, and provide students the freedom to self-select their 
teams, reasoning that by self-selection congenial groups will be formed, in which conflicts 
and free-rider-problems will be avoided. There are however concerns with this approach. 
Although this would probably be beneficial for the majority of the students as mostly 
heterogeneous teams will be constructed, the effect on an individual student may not be 
small. Therefore, we advise to construct heterogeneous teams. We found that low-ability 
students in accounting education appear to benefit from cooperating with high-ability 
students, while high-ability students encounter no detrimental effects of cooperating with 
low-ability students. Therefore, for practical purposes, we advise that students enrol in 
selected dyads and that the instructor constructs heterogeneous teams of four to six students, 
based on the different ability levels. In this way, thanks to the self-selection element, students 
still feel comfortable enough and a safe learning environment can be created. Moreover, by 
the instructor-construction element, heterogeneous groups can be created and homogeneous 
groups are avoided.  
 An additional outcome of this study, is that we were able to bring at least a part of the 
underlying processes of group composition to the open. We found that group composition 
motivates students in heterogeneous teams to devote more time to accounting in comparison 
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to homogeneous low-ability teams. We also found that students in heterogeneous teams 
report a higher team collaboration process score in comparison to students in a 
homogeneous low-ability team.  
 The main finding states that cooperative learning is advisable for a large group of 
undergraduate students and that heterogonous teams are more favourable, while 
homogeneous low-ability teams are not beneficial for the students.  
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Appendix A: Team report  
Team report: Tutorial 1
Name of the teamleader ………xxxxxxxx………………
Name of the group: 
Group X
Name of the team member: 
Present in 
class?
(Yes/No)
Prepare? 
(Yes/No)
Time spent
at home to 
the 
exercises? 
(minutes)
Time spent at 
home to the 
textbook and 
notes? 
(minutes)
1. xxxxxxxxxxxxxxx Yes Yes 90’ 90’
2. xxxxxxxxxxxxxxx Yes Yes 60’ 90’
3. xxxxxxxxxxxxxxx Yes Yes 60’ 30’
4. xxxxxxxxxxxxxxx Yes Yes 105’ 30’
5. xxxxxxxxxxxxxxx Yes Yes 90’ 120’
Problems? Remarks? Group-
score
Out of
10 
Exercise 1 No problem, only for 
question B couldn't we 
come to a consensus.
This exercise was an easy one. 9.5
Exercise 2 We had a problem with 
‘right of preemption’.
/ 9.5
Exercise 3 This was a very difficult 
exercise. We had 
problems with finding 
the solution for 
questions 4 en 5.
Our group experiences a lot of 
difficulties with this exercise. 
6
Group score for the group process of today? 7.5 10
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Appendix B: Slides first tutorial sessions: clarification of the team report   
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Appendix C: Univariate analyses of variance (unilevel) 
 
Table 1: ANCOVA’s on performance and process variables  
 
 
 
 
Dependent variable  
Homogeneous 
low-ability 
(Estimated 
marginal mean) 
Heterogeneous 
high-ability 
(Estimated 
marginal mean) 
Homogeneous 
high-ability 
(estimated 
marginal mean) 
 
 
 
F 
 
 
 
P 
Panel A: whole sample 
Performance (mark on 20): ANCOVA (covariate: Accounting I, gender and year)  
Performance 8.27a 9.24b 9.55b 5.640 .004 
 
Process: ANCOVA (covariate: Accounting I, gender and year) 
Attendance 6.52 6.58 6.24 1.035 .356 
Preparation Time 11.96 14.88 14.26 4.641 .010 
 
Process: ANCOVA (covariate: year) 
Collaboration Process 7.05a 7.33b,c 7.09a 3.907 .021 
      
Panel B: whole sample interaction effect group composition * ability    
 
Performance: ANCOVA (covariate: Accounting I, gender and year) 3.125 .045 
Process: Preparation time ANCOVA (covariate: Accounting I, gender and year) .207 .813 
      
      
Panel C: select cases: only low ability students 
Performance: ANCOVA (covariate: Accounting I, gender and year) 
Performance 5.36a (N= 116) 6.44b (N= 118) 5.17 (N= 21) 4.410 .013 
 
Process: ANCOVA (covariate: Accounting I, gender and year) 
Preparation Time 11.03a (N=77) 13.64b (N=90) 14.14 (N=15) 3.072 .049 
      
Panel D: select cases: only high ability students 
Performance: ANCOVA (covariate: Accounting I, gender and year) 
Performance 11.00 c (N=31) 11.76 (N=150) 12.45 b (N=102) 2.90 .057 
 
Process: ANCOVA (covariate: Accounting I, gender and year) 
Preparation Time 12.58 (N=21) 15.80 (N=120) 15.04 (N=80) 1.503 .225 
a Significant different by LSD from the heterogeneous team at the .05 level  
b Significant different by LSD from the homogeneous low-ability team at the .05 level 
c Significant different by LSD from the homogeneous high-ability team at the .05 level  
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Figure 1: Conclusion concerning performance, based on the unilevel analysis.  
 
Concerning low-ability students:  
- Homogeneous low-ability teams: the sole high-ability student is not strong enough to 
help the whole group, because the low-ability students in homogenous low-ability 
teams perform worse than in a heterogeneous team.  
- Heterogeneous teams: low-ability students benefit more if they are grouped in a 
heterogeneous team, compared to a homogeneous low-ability team. 
- Homogeneous high-ability team: the sole low-ability student does not benefit from 
working with all high-ability students, compared to working in a heterogeneous team 
or working in a homogeneous low-ability team.  
Concerning high-ability students:  
- Homogeneous low-ability teams: the sole high-ability students does not perform 
worse if he/she is grouped in a homogeneous low-ability team than in a 
heterogeneous team.  
- Heterogeneous teams: high-ability students do not suffer from detrimental effects 
when they are grouped in heterogeneous teams, compared to a homogeneous high-
ability group.  
- Homogeneous high-ability teams: the high-ability students does perform better if 
he/she is grouped in a homogeneous high-ability team in comparison to a 
homogeneous low-ability team. 
-  
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CHAPTER 5:  
TOGETHER, EVERYONE ACHIEVES MORE 
This dissertation compiles three papers concerning the implementation of team 
learning. The first paper examines whether team learning has an effect on academic 
performance. Further, it tries to construct a profile card of students preferring team learning 
versus lecture-based learning. The second paper focusses on student satisfaction and course 
experiences with respect to team learning versus lecture-based learning. The advantages and 
disadvantages of the learning methods are also assessed in this second study. The third paper 
focuses on the grouping of the teams. In particular, we analyze whether group composition 
has an effect on academic performance and on the team process (attendance during team 
discussions, time spent for preparation at home and collaboration process). A detailed 
overview of the research objectives, conclusions, limitation and implications of each paper 
can be found in Appendix A. 
 In this last chapter, we will discuss the main findings of this dissertation. The general 
conclusion of this dissertation is that “Together Everyone Achieves More”. Both the students 
and the instructor benefit from team learning. Therefore we will discuss the main findings of 
the dissertation for these two groups of stakeholders separately. Next, we reflect on the 
academic contribution and the recommendations of this dissertation. Finally, we consider the 
main limitations and provide avenues for future research.  
1.THE STUDENTS 
 Based on the studies discussed in this dissertation, we can conclude that the students 
have benefitted from the implementation of team learning in at least six ways.  
 First, by implementing two learning paths we could treat “different” students 
“differently” and we could anticipate on the different learning preferences students have. 
Partially due to the massification in higher education (Tynjälä, Välimaa, & Sarja, 2003), 
students today are more diverse than at any point in history (Santagnelo & Tomlinson, 
2009). Students attend classes with different learning strategies and different needs. In our 
study, we found that a specific group of students opted for team learning. We found that 
more female students prefer team learning than male students, and that team learning is 
more popular among the lower-ability students than among the higher-ability students. 
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 Next, we found that the team learning students were more help-seeking (from peers 
and instructor) compared to the lecture-based learners. Based on their gender, ability, 
motivation and learning strategy, students were served in accordance with their preferences. 
More analytical, autonomous, individualistic and competitive students, choose a lecture 
format, in which they can decide when they attend class, and whether and when they prepare 
for class. More intrinsically motivated, sharing, cooperative students, on the other hand, pick 
the team learning sessions in which they can receive the additional attention and feedback 
they like. In other words, team learning could be an answer to the diversity among first year 
undergraduate students.  
 Second, this dissertation also revealed that the team learning students reported a 
higher satisfaction and more positive course experiences. These results still hold after 
controlling for gender, ability, exam performance and instructor. Team learning students 
were more satisfied than their peers who opted for lecture-based learning. Next, the 
instructor gained a higher “good teaching score” from the team learners than from the 
lecture-based learners. The team learners also thought that their generic skills were more 
developed than did the lecture-based learners. Consequently team learning cultivated a 
positive learning environment.  
 Third, it seems that team learning encouraged students to spend more time on 
accounting outside the class (in comparison to the lecture-based learners)1. This was rather 
surprising, for two reasons. First, although the team learners reported a higher time spent, 
they did not report a higher perceived workload. So it felt not as if they were working harder. 
Moreover, the time spent was measured before the study period began so the most excessive 
study time was not included in the measure. Hence, we can conclude that the team learning 
condition stimulated the students to work more during the academic year. This was one of 
the actions we wanted to realize, because postponing can be one of the reasons why students 
don’t succeed and possibly drop out. The transition from secondary education to the 
university can be very difficult for some students, as they have to deal with a very different 
learning environment in which they are responsible for their own progress (Yorke, 2000). 
There is evidence that secondary school-leavers, expect tests on formal occasions and 
therefore face too much freedom (Yorke, 1998). As a result, they procrastinate, and 
subsequently fail the first year. Team learning could be a way to prevent this.  
 Fourth, team learning has a positive effect on the academic performance. The 
research design made it possible to compare pretest with posttest performance without 
                                                             
 
1 Our study also found a significant, positive relation between academic performance and time spent 
for all students (independent of the conditions). 
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interim performance (e.g. midterm exams). We found that the learning of the team learning 
students improved more when compared to the lecture-based learners. The team learners (on 
average lower-ability students compared to the lecture-based learners) caught up with the 
lecture-based learners after the team learning intervention. There are two accounting courses 
in the first year undergraduate, the first semester course is an introduction to accounting 
(Accounting I) and during the second semester there is a subsequent, more difficult 
accounting course (Accounting II). The difference between Accounting I and Accounting II is 
what we call delta Acc I - Acc II. The delta tends to be higher for the lecture-based learners, 
indicating that the score for the Accounting II decreased more for lecture-based students 
than for team learners. This result highlights the fact that - despite their lower ability - the 
team learning students scored not worse on the second accounting test as did the lecture-
based learning students. We replicated this analysis, with data over the past five years: 2008-
09; 2009-10; 2010-11; 2011-12 and 2012-13 (Table 1). The results of these five-year-analysis 
support our first conclusion that team learning has a positive effect on performance. We also 
found a significant effect of team learning on the delta measure for the five-year analyses. 
Figure 1 shows what happens with students in the team learning path starting on average 
with a lower grade for Accounting I and ending up higher for Accounting II. These results 
remain if we control for gender, year and ability. So we can conclude that team learning is an 
effective way to study accounting. 
 
Table 1: Participation to the learning paths  
Academic year 
N Lecture-based 
learning 
% N Team learning % Total  
2008-2009 319 72% 125 28% 444 
2009-2010 269 67% 133 33% 402 
2010-2011 258 70% 110 30% 368 
2011-2012 316 72% 123 28% 439 
2012-2013 252 61% 161 39% 413 
      
Total  1.414 68% 652 32% 2.066 
 
Fifth, the question arises whether there is an effect on the scores of the other courses 
of the second semester. On the one hand, it is arguable that students who opted for team 
learning and failed in the first semester, altered their learning method and increased their 
study time for all second semester courses. On the other hand, it is also defendable that 
students put more effort and time into Accounting II and therefore neglected the other 
courses. In both cases, we would expect an effect of team learning on the other courses of the 
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second semester, in the first case a favourable effect and in the second case a detrimental 
effect. Therefore we examined the effect of team learning on GPA2W 2 . We found no 
significant effect of learning path on GPA2W (Table 2). Hence, students who opted for team 
learning did not show significant increase or decrease in performance on other second 
semester courses. And similarly, based on our five-year analysis (2008-09; 2009-10; 2010-
11; 2011-12 and 2012-13), there was also no significant effect of team learning on GPA2W. So 
it seems that team learning can increase student performance in Accounting II without 
affecting the performance of the other courses.  
 
Figure 1: Estimated marginal means for Accounting I and Accounting II, based on the 
ANCOVA analysis with gender, year and GPA1W (ability) as covariate. 
 
*(Sample: data over the past five academic years: 2008-09; 2009-10; 2010-11; 2011-12 and 
2012-13; only students who participated to the Accounting I and the Accounting II exam, 
were included in the analyses) 
Table 2: ANCOVA on performance and GPA2W 
                                                             
 
2 GPA2W = Grade point average for the second semester courses, excluding the grade for the second 
semester accounting course (Accounting II) 
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Dependent variable  
Lecture-based 
learning (Estimated 
marginal mean) 
Team learning 
(Estimated 
marginal mean) 
 
 
F 
 
 
p 
Accounting II (covariate: gender, year, GPA1W) 17.69 18.67 8.285 .004 
Delta Acc I –Acc II (covariate: gender, year, GPA1W) 4.48 .043 21.341 .000 
GPA2W (covariate: gender, year, GPA1W) 232.83 230.62 .844 .358 
Chapter 5 
139 
Sixth, we found that grouping has an effect on individual academic performance. On 
average low-ability students benefit most if they are heterogeneously grouped, when choosing 
for team learning. Low-ability students perform better if they are grouped with high-ability 
students. High-ability students perform consistently across environments. Homogeneous 
low-ability teams should be avoided, as this is not beneficial for the low-ability students. In 
addition we found that students in heterogeneous teams stimulate each other to work harder 
during the academic year. This might explain why heterogeneous teams work better than 
homogeneous teams for the low-ability students. High-ability students may function as a 
model (Terwel, Gillies, Van den Eeden, & Hoek, 2001) and therefore stimulate low-ability 
students to prepare more frequently in heterogeneous teams. Next, we found that 
heterogeneous groups perceive the collaboration process of the team as more beneficial in 
comparison to the homogeneous groups. In heterogeneous groups, high-ability students 
foster leadership skills by generating new ideas and approaches to the problem, and low-
ability students keep the group on track and point out simple ideas (Heller & Hollabaugh, 
1992). Investigating the effect of grouping on academic performance was beneficial, as the 
best grouping method could be selected.  
2. THE INSTRUCTOR OR THE FACULTY MEMBER 
Based on our studies, we can also claim that implementing team learning is beneficial 
for the instructor in at least three ways.  
First, we can state that implementing team learning is not as time-consuming as it 
seems at first sight. Naturally, it takes some efforts to implement team learning, but in the 
end, it pays itself back. Recall from the introduction, in which we pointed out that some of 
the faculty resources are lost, because some students don’t succeed. As is demonstrated in the 
previous section, team learning increases academic performance. Therefore, possible wasted 
resources can be recovered by implementing team learning. Moreover, if team learning is 
compared to homework assignments, we can conclude that team learning is less time 
consuming while it yields as much advantages. Unlike homework assignments, for team 
learning it is not necessary to correct every paper of every student or to develop a grading 
system. However, the feedback on the team report also show the instructor whether students 
understand the subject material or not. Likewise, students get immediate feedback from their 
team mates on exercises they could solve. Additionally, one of the main reasons why 
instructors implement homework assignments, is to stimulate students to work at set points 
during the year. This was found as one of the pivotal benefits of team learning, as discussed 
above.  
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Secondly, in order to present our instructional method to other instructors, we wrote 
a teaching note concerning our team learning method (appendix A). Therefore, we undertook 
interviews with the instructors of the team learning path and the lecture-based learning path. 
We found that the instructors were pleased with the method of team learning. Team learning 
offers many benefits for the instructor. First, team learning creates a challenging 
environment for the instructor, as the students pose sometimes surprising, however very 
relevant and focused questions. The team learning students stimulate the instructor to go 
more deeply into the learning material. Second, team learning is an aid in terms of classroom 
management and instruction. Based on the information of the team report or the feedback 
during the session, the instructor can reorganize the tutorial session. Third, team learning 
instructors like the personal contact with the students. By providing immediate feedback, 
students show more appreciation to the instructor. Providing helpful feedback and receiving 
valuable suggestions has a positive effect on the instructor ‘s satisfaction. Moreover based on 
the findings of this study, we can stipulate that students come more prepared to class. The 
reported strengths of the team learning path were: stimulation of pre-class preparation and 
in-class participation, immediate feedback, personal contact with the instructor and the 
peers, enhancement of the learning material and pleasant sessions.  
Thirdly, team learning lead to increased satisfaction of the students. This is in sharp 
contrast with the perceived boredom of a traditional accounting course (Carland, Carland, & 
Dye, 1994; Geiger & Ogilby, 2000). Potentially, a satisfying course experience in a first year 
undergraduate course during team learning can foster more students to opt for an accounting 
major in the future. Since the two first year courses of accounting are a student’s first 
exposure to accounting, positive course experiences are important because such experiences 
can make accounting more attractive to students (Geiger & Ogilby, 2000). A possible increase 
of student population in an accounting major is beneficial for the faculty and for the 
instructors as well.  
3. ACADEMIC CONTRIBUTIONS  
First, this dissertation adds to the cooperative learning literature. Preferences 
concerning cooperative learning were not yet intensively investigated in a higher education 
setting. We could support the findings of the study performed by Engelhard and Monsaas 
(1989) , which was based on third, fifth and seventh graders, that on average female students 
and less successful students report a higher preference for team learning. We could also add 
that specific motivation and learning strategies were linked with the preferences for team 
learning. Moreover, the participation in team learning in the present study is voluntary and 
there are no rewards involved in the process. This dissertation adds to the literature that 
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team learning has a positive impact on academic performance, while group rewards are not 
necessary (Slavin, 2010). This adds to our knowledge concerning the motivational 
perspective, which states that cooperative learning will only work under the conditions that 
there are group rewards.  
A second contribution is the improvement of insight into the effect of team learning 
on the academic performance in the accounting education literature. The innovativeness of 
the present research is that the students stipulated themselves their learning path. Each 
student was taught in his/her preferred way of learning (team or lecture-based learning). 
This might provide an explanation why some researchers found that students in a 
cooperative learning section in accounting performed substantially better than students in a 
lecture-based learning section (e.g., Ciccotello & D'Amico, 1997; Hwang, Lui, & Tong, 2008) 
and why other studies reported little or no improvement in students’ performance when they 
worked in groups rather than working individually (e.g., Gabbin & Wood, 2008; Lancaster & 
Strand, 2001). It can be hypothesized that team learning is only effective if students prefer 
this learning method. Next, we also add to the literature by showing a positive effect of team 
learning on student satisfaction and course experiences, a neglected issue of cooperative 
learning in the accounting education literature (Gabbin & Wood, 2008; Strand Norman, 
Rose, & Lehmann, 2004).  
Third, a detailed justification and description of the Motivated Strategies for Learning 
Questionnaire (MSLQ) of Pintrich, Smith, Garcia, and McKeachie (1991) was provided in 
chapter 2. This is a widely used instrument to measure motivation and learning strategies. 
Efforts were made to adapt the MSLQ-question, so that this instrument was suitable for the 
accounting context. A pilot study was conducted to increase the validity of the instrument. 
Based on an exploratory factor analysis, we can state that the adapted version of the MSLQ is 
a reliable and valid questionnaire in the higher education context.  
Finally, this dissertation also contributes to the literature by its unique research 
design. In contrast with other studies, students in the present study made a real-life choice 
for the entire semester, with a pretest (examination Accounting I) and a posttest 
(examination Accounting II). Many previous studies use random assignment to treatment or 
compare different cohorts, where the learning approach is decided by the teacher (e.g., one 
group is taught by lectures, while an equivalent group is taught by team learning). Students 
are given only rarely the opportunity to choose between learning techniques (Frymier & 
Shulman, 1996). Choice-based learning however is in line with the movement toward greater 
autonomy of employees (Lewis & Hayward, 2003). Increasingly, graduate students enter 
organizations where empowerment, self-determination and self-management are 
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indispensable (Lewis & Hayward, 2003). And therefore, this study yields an unique 
opportunity for assessing student learning. 
4. RECOMMENDATIONS  
The three papers in this dissertation focus on specific topics in higher education. 
Although the higher education institution is a very complex system, we are confident that this 
dissertation may offer some practical implications. 
Although many sources emphasize the importance of active learning, absolutely in the 
light of the massification and non-completion in higher education, lecturing remains the 
prevailing teaching strategy in large classes in higher education. Therefore, we hope that we 
can stimulate other instructors to implement team learning in their own teaching context. 
Based on the positive findings of this dissertation, the question arises whether team 
learning should be mandatory for every student. We believe that team learning should not be 
mandatory for several reasons. First of all, the first study indicated that the team learning 
students reported a higher intrinsic motivation. We believe that team learning would only 
work for students who are willing to put more effort into the learning context and who are 
willing to share their knowledge with their team members. Moreover, by providing students 
with the option, a market-based solution is created, where only students who believe in the 
added value of team learning will be attracted. Every year (in our setting, 2008-13) between 
28% and 39% of the students enrolled for the team learning tutorial. In this way, team 
learning is a cost-effective learning method. The student-teacher-ratio, is higher than in the 
lecture-based section, but by offering a choice, this is really reasonable. Moreover, the 
approach described in the present study did not require extensive preparation time for the 
instructor because the same exercises were used as those used in the lecture-based approach, 
which made it less hazardous to experiment with the team learning in the first place. 
If team learning is implemented, it should be a well-considered solution. It requires 
the instructor to act differently from the way the instructor should act in a lecture-based 
setting. Moreover, team learning should be well-designed, with a fulfillment of the five basic 
elements of Johnson and Johnson (1999): positive interdependence, individual 
accountability, promotive interaction, social skills and group process, as explained in the 
introduction.  
Further, we found that heterogeneous teams were more beneficial to the students. In 
heterogeneous team, low-ability students are stimulated to devote more time to accounting 
outside class. This dissertation also revealed that the collaboration process, which was a self-
reported score from 0-10, was perceived as more positive by the heterogeneous teams. As a 
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result the instructor should take the effort to construct heterogeneous teams, based on the 
ability of the individual student.  
We also believe that team learning is a good way to teach accounting. The number of 
students taking accounting courses has increased markedly due to a general increase in 
student population and the number of non-business curriculums requiring one or more 
accounting courses (Doran, Bouillon, & Smith, 1991). The succeeding rates, on the other 
hand, are rather low. Financial accounting is considered to be a very difficult course to pass 
(Doran et al, 1991). The course is basically a skills course, and as such, constant practice is 
key to grasping the concepts. As evidenced by the second study, team learning can encourage 
students to practice more frequently and to spent more time to accounting. Moreover, 
investigating the effect of team learning on accounting education is also interesting from 
another point of view. Research concerning cooperative learning in general and team 
learning in particular is in most cases conducted with students who are studying education 
sciences or psychology (Springer, Stanne, & Donovan, 1999). It is not stated that the results 
of these studies can simply be transferred to more technical courses like accounting. 
5. LIMITATIONS AND AVENUES FOR FUTURE RESEARCH  
Although we believe that the studies presented in this dissertation contribute to the 
academic literature, we have to acknowledge that these studies have some limitations. 
Contextual limitations and methodological limitations were discussed in the articles 
presented previously. This section discusses the general limitation of the study. It sets out 
how these limitations provide avenues for further research.  
5.1 CONTEXTUAL LIMITATIONS 
The first limitation concerns the generalizability of the results. This study was based 
on cohorts of freshmen enrolled at a single institution between 2008 and 2013. The 
generalizability of the results are therefore limited. As a large public university, this is 
probably not representative for the vast variety of institutions of higher education in Europe. 
In Belgium, higher education is entirely publicly financed with almost negligible tuition fees 
in comparison to higher education in other countries. Additionally access to higher education 
is open and there are no formal selection procedures; a secondary education diploma is 
sufficient to gain entrance into a university (Duchesne & Nonneman, 1998). Further research 
may be undertaken to confirm the obtained results throughout university education, across 
national and international contexts. We feel strongly, however, that this teaching approach 
can be utilized at other institutions, and that differences unearthed through such research 
can enrich our understanding of student learning. Moreover, this study shows beneficial 
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effects for students in one particular course-context. It would be very interesting to 
investigate the effect of team learning, if team learning was organized for several main 
courses at the same time. In this way, faculty members should work together in order to build 
a cooperating network within their university, in which they can exchange information. Next, 
it would also be interesting to replicate the study with last year-bachelor-students in order to 
examine whether team learning has an effect on students choices for a major in accounting, 
as the low number of enrollments in an accounting major is a problem in Europe (Geiger & 
Ogilby, 2000).  
5.2 METHODOLOGICAL LIMITATIONS  
This study is subject to biases that could have been created by the self-selection 
problem. Specifically, students opted for one of the two learning conditions. This selection-
bias can affect the internal validity of the study, because respondents with certain 
characteristics may be more affected by the treatment condition than others (van der Laan 
Smith & Spindle, 2007). However, due to ethical reasons and a market-based solution, we 
decided not to apply random-assignment to educational treatments. Therefore, we included 
covariates (e.g., age, gender, learning style) in our statistical tests. However, we did not 
control for other variables that might have had an influence (e.g., self-efficacy). Besides, the 
teams were also student-self-selected teams. Although prior literature stated that at random 
allocation is not necessary (van der Laan Smith & Spindle, 2007), this might have 
confounded the results. This is shown in the fact that more heterogeneous groups were 
engaged, so that the amount of teams per group composition is not equally divided. However, 
voluntary participation to team learning is a pivotal strength of our setting. In this way, we 
were able to meet the different preferences of the students in a safe learning-environment. 
And consequently, only students who preferred team learning, were offered this opportunity. 
Moreover, the data for the MSLQ, CEQ and the time spent were self-reported. Many 
researchers have questioned the validity of such data. Pace (1985) suggests that self-reported 
data are generally valid if (a) the requested information is known to the student, (b) 
questions are clear, and (c) students believe the questions are worthy of a serious response. 
We believe that the self-reported data used in this study meet each of these criteria. The data 
was gathered during a theoretical session (not in their spare time), during which two 
researchers were available for question. The two researchers created a sincere atmosphere, 
where students filled out the questionnaire in absolute silence.  
In addition, the relationship between the group process and the student learning 
outcomes is crucial to understand (Terwel et al., 2001). Based on our study, we were able to 
bring a little part of the group process to the open. In the context of team learning, 
heterogeneous groups tend to stimulate each other to spend more time on accounting and 
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tend to stimulate a positive learning environment, as they reported a positive collaboration 
process. But the number of process variables is however limited. Collecting in-depth 
information on the group process could help us to understand what really happens among 
the team learners. As discussed during the introduction, the cognitive developmentalists 
attribute the effect of team learning on academic performance to processes outlined by 
scholars such as Piaget and Vygotsky (Slavin, Hurley, & Chamberlain, 2003). These scholars 
argue that students will learn from one another because in their discussions on the content, 
cognitive conflicts will arise, inadequate reasoning will be exposed, disequilibration will 
occur, and higher quality of understandings will emerge (Slavin et al., 2003). The social 
interaction process might aid in our understanding of why team learning works (Lundeberg 
& Moch, 1995). In Vygotsky’s view, modeling and speaking precede learning and thinking. 
Social interaction enhances thinking because students can learn to solve tasks independently 
by first tackling tasks together with peers in the team (Lundeberg & Moch, 1995). The 
scaffolding process occurs when lower-ability students actively cooperate with more 
competent peers and thereby enable the lower ability students to develop more complex 
levels of understanding and skills by providing them feedback (Onwuegbuzie & DaRos-
Voseles, 2001). However, the use of structured observational schemes as adopted by a double 
blind observer could be valuable to further elaborate on group process. This would be very 
interesting.  
Finally, this study implemented only two learning paths. In this way we could make a 
clear distinction between lecture-based and team learning. However, it would be very 
interesting and challenging to compare student characteristics, their preferences, student 
satisfaction, time spent and the effect on academic performance if more learning paths were 
offered in a similar context. For instance, it would be interesting to compare team learning 
with online-learning or short video’s. Not least because implementing online learning is a 
trend in higher education. 
6. CONCLUDING REMARKS 
 Overall, we hope that the results of this dissertation will provide insight into the 
advantages and disadvantages of using team learning in a higher education context. In 
particular, by providing an overview of the implementation process, the perceived benefits of 
the students and the results of our study, we hope to encourage other instructors to 
implement team learning in their own learning context. This dissertation counters the 
skepticism that team learning (or small group teaching) is not needed or useful at university 
level. It is hoped that this dissertation will convey the message that cooperative learning in 
general – and team learning in particular - can make a significant contribution to teaching 
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and learning in higher education. Moreover, by revealing some of the underlying process 
variables, we hope that we could be of help to instructors who might want to adapt or 
improve team learning in their learning context.  
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Appendix A: Overview of the research objectives, main results, limitations and implications of the three papers.  
Research objective Chapter Main Results Limitations and suggestion for future research Implications 
RO 1: investigate differences in 
learning strategy and motivation, 
gender, and prior achievement in 
order to construct a profile card 
for students preferring team or 
lecture-based learning  
 
RO 2: investigate differences in 
academic performance between 
team learners (experimental 
group) and lecture-based 
learners (control group), while 
controlling for gender and ability 
2 - Female students have a higher 
preference for team learning  
- Students with a lower ability level 
preferred team learning 
- Team learners reported a higher intrinsic 
motivation  
- Lecture-based learners reported a higher 
control of learning beliefs 
- Team learners reported higher help 
seeking and peer learning  
- Both groups report similar learning 
strategies  
- Team learners managed to overcome 
the difference in ability by team learning  
- There was no beneficial or detrimental 
effect of team learning on the other 
courses of the second semester 
- Only two learning paths were 
implemented, it would be interesting and 
challenging to compare the preferences 
with for example online exercises 
- Only one year at one institution, a 
replication would enhance insights into 
potential cultural differences in 
preferences  
- Particular course, what if students could 
make  this choice for all courses 
- The conditions were fixed, students were 
not able to change 
- Small sample size and a less 
conservative p-value 
- Self-selection bias 
 
- Different students prefer 
different learning paths 
- Team learning is an 
effective way of promoting 
student learning  
- Students should be 
provided the choice 
between team learning and 
lectur- based learning 
 
RO 3: investigate the influence of 
team learning on student 
satisfaction, course experiences 
and time spent 
 
RO 4: explore the 
advantages/disadvantages of 
team learning as perceived by 
students in an accounting setting 
 
 
3 - Team learners reported a higher  
satisfaction in comparison to lecture-
based learners 
- Team learners reported a higher good 
teaching in comparison to lecture-based 
learners 
- Team learners reported a higher score 
on generic skills, in comparison to the 
lecture-based learners 
- Team learners reported a higher score 
on generic skills in comparison to 
lecture-based learners 
- No significant results were found for 
clear goals and appropriate workload 
- Team learners reported more time spent 
on accounting in comparison to lecture-
based learners   
- There is a significant positive relation 
between performance and time spent  
- Self-selection bias 
- The focus of the current study was on 
satisfaction and course experiences. 
However, further research might 
investigate the factors that might drive 
team learning effectiveness 
- First year in one institution, cautious for 
the generalizability 
- In-class participation is not investigated 
- Model is underspecified, future research 
can investigate the effect of team 
learning on interpersonal skills, 
communication, group interactive skills  
- Team learning is a cost-
effective learning method 
- Team learning stimulates 
students to study during the 
semester 
- Team learning  can offer 
comparable and additional 
advantages to homework   
- Team learning can offer an 
inspiring and stimulating 
learning environment  
- Team learning might foster 
more students to choose a 
major in accounting  
- Team learning does not 
require extensive 
preparation time for the 
instructor  
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Research objective Chapter Main Results Limitations and suggestion for future research Implications 
RO 5: extend the literature by 
studying the effect of group 
composition on the exam 
performance of high and low-
ability undergraduate students 
enrolled in a large accounting 
class 
RO 6: compare the overall effect 
of group composition on process 
variables (attendance during 
team discussions, time spent for 
preparation at home and 
collaboration process) 
4 - Differential effects for low and high-ability 
students in team learning 
- Low-ability students benefited most in 
heterogeneous groups 
- High-ability students perform equally well 
when grouped in a heterogeneous or 
homogeneous high-ability team 
- No effect of group composition on the 
frequency of attendance 
- A significant effect of group composition 
was found on the perceived quality of the 
team collaboration process 
- Low-ability students in heterogeneous 
teams were stimulated to work harder 
during the academic year before the start 
of the exam period compared to low-
ability students in homogenous teams 
- Participation to team learning was 
voluntary : self-selection bias 
- Process variables measured were 
limited, It could also be very interesting to 
measure the interaction process in 
heterogeneous versus homogeneous 
teams.  
- Heterogeneity is only based on students’ 
ability, cooperative learning groups 
should take multiple criteria into 
consideration, future research could take 
into account personal interests, 
motivational orientations, learning 
achievements, and gender distinctions of 
the students. 
- Group assignments were not graded and 
a well-cut solution was provided. 
- Low-ability students in 
accounting education 
appear to benefit from 
cooperating with high-ability 
students.  
- High-ability students, on the 
other hand, encounter no 
detrimental effects of 
cooperating with low-ability 
students in terms of 
performance.  
- Cooperative learning is 
advisable for a large group 
undergraduate accounting 
students 
- We recommend to use 
heterogonous teams and to 
avoid homogeneous low-
ability teams. 
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Appendix B : Teaching note: Choosing, not losing: Team-learning versus 
Lecture-based learning  
 
Abstract 
This instructional paper is intended to provide an alternative approach to university teaching . In the 
current study, students were given the opportunity to choose between lecture-based learning and 
team learning for the tutorials of an accounting course. A detailed description of the implementation 
process and the characteristics of each learning path were provided. The benefits were discussed 
from different points of view: for students, instructors and the university. Finally, based on academic 
research and the authors’ experiences, suggestions concerning implementing a choice-based learning 
method which engages students and, hence promote academic learning, were stipulated.  
 
Introduction  
Students were only rarely given the opportunity to choose between learning techniques (Frymier & 
Shulman, 1996). Choice-based learning however is in line with the movement toward greater 
autonomy of employers (Lewis & Hayward, 2003). Increasingly, graduate students enter 
organizations where empowerment, self-determination and self-management are indispensable 
(Lewis & Hayward, 2003). Millis and Cotell (1998) stated that traditional approaches to teaching and 
learning no longer provide students with the necessary academic and interpersonal skills for their 
future workplace. We have to shift to a more interactive, student-centered classroom (Millis & Cotell, 
1998). Furthermore, a focus on students’ preferences can be helpful in the light of the massification 
in higher education (Tynjälä, Välimaa, & Sarja, 2003). Massification has resulted not only in an 
expansion of the student population, but also in a growing diversity of the students (Schoenecker, 
Martell, & Michlitsch, 1997; Trow, 1999). This diversity is reflected in different preferences for more 
or less active learning methods. Hu and McCormick (2012) studied undergraduate students and 
stated that students have different patterns of engagement and this results in different learning 
patterns. In a traditional classroom, students are all given the same assignments to complete, told 
what will be the best way to learn the material and provided no opportunities to give input on how 
they will be assessed (Lewis & Hayward, 2003). Moreover, all students enrolled in a particular course, 
have to study in the same way, with the same material. This is an unfortunate trend given that 
students do have different learning styles and backgrounds, and consequently do find learning 
methods to be differentially interesting engaging and useful in their learning (Lewis & Hayward, 
2003). Taking into account the choice-based learning and the growing diversity, we have 
implemented two learning paths: team learning and lecture-based learning. The two learning paths 
were implemented during the tutorial sessions of an accounting course in order to accomplish three 
learning objectives. We wanted to respond to the growing diversity of the student population, we 
wanted to provide and answer to the changing future workplace and we wanted to increase the 
succeeding rate by implementing a form of active learning (team learning).  
In the following sections, we describe the pedagogical effectiveness and underlying theory of the two 
learning approaches. Next, we will address students’ willingness to embrace innovation in the 
classroom, how the learning paths were implemented and what the specific characteristics of each 
learning path are. We end with what we have learned over the years, implementing and organizing 
team learning and lecture-based learning.   
Team learning 
Team learning is one of the most thoroughly evaluated cooperative learning techniques (Slavin, 
1991). There are at least three theoretical perspectives that have guided research on cooperative 
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learning: the behavioral theory,  the cognitive-developmental theory, and  the social 
interdependence theory (Johnson, Johnson, & Holubec, 1998). The behavioral-social perspective 
states that cooperative efforts are fueled by extrinsic motivation to achieve group rewards (Johnson, 
Johnson, &Holubec, 1998). This perspective focuses on the impact of group rewards on learning. The 
cognitive-developmental perspective is grounded in the work of Jean Piaget and Lev Vygotsky. Piaget 
suggests that when individuals work together, sociocognitive conflicts occur and creates cognitive 
disequilibrium that stimulates perspective-taking and ability and cognitive development. The work of 
Vygotsky is based on the premise that knowledge is social, constructed from cooperative efforts to 
learn, understand and solve problems. The social interdependence perspective of cooperative 
learning presumes that the way social interdependence is structured determines the way persons 
interact with each other. Social interdependence exists when students share common goals and each 
student ‘s success is affected by the actions of the others (Johnson, Johnson, &Holubec, 1998). 
Edmondson (1999) defined team learning as “An ongoing process of reflection and action, 
characterized by asking questions, seeking feedback, experimenting, reflecting on results and 
discussing errors or unexpected outcomes of actions” (Edmondson, 1999, p. 353). Decuyper et al. 
(2010) noticed that studies use different labels for team learning and that it is not always clear what 
is meant. Therefore, we provide a clear operationalization of team learning as used in our setting. 
Team learning is a student-centered learning technique in which students primary learn from each 
other. The student teams are long term and stable in nature and commitment to the team is 
required.  
Lecture-based learning 
Lecturing continues to be the primary method of instruction in university education (Lammers & 
Murphy, 2002). In the lecture-based learning path, the instructor presents the solution of 
assignments and discusses difficulties and pitfalls. Within the lecture-based learning path, the 
instructor is the primary source of information. A lecture has a lot of advantages for all stakeholders: 
the university, the instructor and the student. In the light of the massification in higher education 
(Tynjälä et al., 2003) and the rather limited funding and resources for the universities (Hu & Kuh, 
2003), we require a cost-effective way of teaching. A well-organized lecture remains one of the most 
effective ways to integrate and present information from multiple sources on complex topics, such as 
those often encountered in teaching an academic course. It is cost-effective because this learning 
approach requires less staff to be available at set times (Clinton and Kohlmeyer 2005; Holt et al. 
1997). The teacher-student-ratio is reasonable low, which gives the instructor more time to involve 
in research related activities. Students also reported that they liked lectures, in which they received 
the entire explanation and well-structured solutions of assignments. Students like the efficiency of a 
lecture. Students may feel there is no use of explaining the material to other  students and may think 
that they will lose time by doing so.  (Opdecam & Everaert, 2012).  
Implementation process 
The two learning paths, team learning and lecture-based learning were implemented in the tutorial 
sessions of a first year undergraduate accounting course. The tutorial is basically a practice session, 
intended to make practical exercises on the theory, discussed in the theoretical sessions. Students 
could  weekly attend a 2,5 hour lecture (theory) and a  1,5 hour tutorial session (lecture-based or 
teams). Students were introduced to the project during the second week of the second semester in 
an orientation session. We implemented this project in the second semester, because the students 
already gained some experiences with university education during the first semester. The project 
lasted 16 weeks, in which students were not allowed to switch learning paths. During the orientation 
session, information on both learning paths and practical organization was provided (see appendix 
1). The instructor showed a commercial movie, in which students of prior years share their 
experiences of the learning paths. In this way, students -new to the project- could base their choice 
on the experiences of prior students. One week following the orientation session, students were 
required to enroll in one of the two learning paths. During the following nine weeks, students 
Chapter 5 
154 
attended the team or lecture-based tutorials. Course content was identical for both groups, including 
the course syllabus, exercises for the tutorials, and solution keys that were posted on the university’s 
electronic learning environment after each tutorial. In week 16 of the semester, all students were 
required to take and pass the same final exam for successful completion of the course. The final 
exam was the only form of assessment students received, there was no formative assessment or 
mid-term exam in either of the learning paths.  
 
Characteristics of team learning and lecture-based conditions  
Once students have stipulated their learning path, they receive a whole different approach of 
learning and teaching for the tutorials of an accounting course in the first year undergraduate. In the 
lecture-based learning path students were not obliged to attend class or to prepare the assignments. 
The instructor presents the solution and discusses difficulties and pitfalls. At the end of the session, 
students have the opportunity to ask questions. For the team learning path, students were divided 
into team of five or six students. Students enrolled in dyads or trio’s and the instructors put them 
together. In a previous study (Opdecam & Everaert), we found that heterogeneous teams were more 
beneficial for student performance, time on task and cooperation process. A heterogeneous team 
include two low-ability students, two high ability students and is gender-mixed. Ability can be based 
on the GPA, percentage in high school, or a prior course. In this case, ability was based on the 
Accounting I course, which students had to take during the first semester of the first year. 
Additionally, students had to attend classes and were required to prepare the assignment. Students 
sit together to discuss their solutions with team members during the team learning sessions and try 
to come to a consensus. After each team learning session, teams were required to complete a team 
report (see Figure 1 for an example). In the current study, the role of a team leader was assigned in 
each group and was rotated weekly. Specifically, the team leader was responsible for completing the 
team report on attendance and preparation of students within the team and for guiding and 
monitoring ongoing group processes. The team report also included a box to record problems with 
the exercises and remarks for the instructor. Table 1 presents the learning activities of students in 
each learning path. 
For the role of the instructor, we have done some interviews with the instructors of both learning 
paths. Based on the interviews, we can conclude that the instructors’ role is quite different in terms 
of preparation for the tutorial, the teaching during the tutorial, and the reflection afterwards. Both 
learning paths were considered separately. Concerning preparation of a team session the 
presentation or the PowerPoint is of marginal importance. Highly detailed knowledge about the 
assignment and knowing specific calculations by heart however is essential to a team-instructor. In 
that way, he/she can immediately respond to a team’s problems and can promptly detect mistakes 
students make. During the preparation time the instructor of the teams anticipates on questions 
students might encounter during the discussion section of the team process and thinks about a well-
structured answer to these questions. A team-instructor has to be an expert in the content domain, 
because the students bombard him/her with questions. A team-instructor has to be very flexible in 
order to tailor the sessions to the needs, the prior knowledge and the pace of the students . During 
preparation of the lesson, he might foresee some additional questions and queries students can 
think about, if they have finished the assumed assignment. During the team session, the instructor is 
the coach of the teams, he tries to build up a safe learning climate for the teams in which he/she 
pays attention to all students individually. He/she walks around in the class, answers questions, gives 
feedback and provide a quick overview of the solution of the assignment. He/she has to be very 
empathic and receptive, in order to motivate students who might be in a bad pitch. For the reflection 
process, the instructor of teams thinks about the problems students have written down on the team 
report. He/she also analyses the team report in order to monitor the preparation process of the 
individual students. In this way, he/she can motivate the students personally to prepare and to put 
effort into the learning material during the subsequent team session.  
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Within the lecture-based learning path, the instructor is the primary source of information. In terms 
of preparation, he/she has to scrutinize precisely what concepts he want students to know and 
eliminate details that are not necessary and boring for the students. The presentation of the solution 
of the assignment has to be well structured, clear and appealing. The instructor has to design a plan 
and a detailed timeframe of how the lesson will be organized. He/she also might think about real life 
examples that the students are familiar with and that are suitable for the assignment discussed in the 
lecture. During the lecture session the teacher has to present the solution, keep order in his class and 
make sure that everything goes according to the plan. He/she has to keep the students alert and 
attentive, for example by involving humour or rhetorical questions. At the end of the session he will 
answer the individual questions of the students. For the reflection process, he/she has to recall his 
sessions and evaluate his timeframe based on his own experiences and possibly founded by the 
questions of the students in order to improve the lesson for a future session.  
Concerning the learning material of the tutorial, the assignments in this case, we can state that both 
learning paths use the same assignments (see appendix 2). These assignments were initially designed 
for a lecture session. The assignments were well developed and were repeatedly adapted. We also 
made sure that the assignments covered the whole content of the course. In order to design the 
assignments, the instructors made a list of the material that had to be covered. This material was 
divided over 10 tutorial sessions. The most essential items were elected and the development 
process of the individual assignments began. In order to fit both learning paths, we made sure that 
every step in the assignments has a clear solution and that there is no doubt about the intended 
question. This is relatively easy in a first year accounting course, where there the answers is always 
wrong or right. Based on our own experience, we know that this is very important for our first year 
undergraduate students, and particularly for an accounting course. The completion of an accounting 
course is a critical step for many undergraduate students. Accounting is a very challenging class to 
teach because the technical complexity of the course material is quite high while students interest in 
in can unfortunately be quite low. Therefore providing a clear and transparent solution key is 
essential for the students.  
 
Reflecting on the choice-based learning model  
Students today are more diverse than at any point in history (Santagnelo & Tomlinson, 2009). 
Students learn in different ways, therefore teachers need to use a variety of instructional strategies. 
For example at our university, every year, approximately 500 new students enroll for the first year 
undergraduate. We have now implemented these two learning paths over five years and we have 
learned that everyone benefits from it: the students, the instructor and the university.  
First of all, the students benefitted from the choice-based learning in three ways. In an earlier study 
we found that students like the fact that they got the choice. In 2013, we also asked the student to 
report on the choice-based process. We asked them whether they would make the same choice 
again, if they were provided the opportunity and 72% of the students answered positive. We also 
asked them whether the tutorials in either learning path met their expectations and also 68% 
answered positive. They reported that both learning paths have strengths and weaknesses and  both 
learning path were very popular to the students (Opdecam & Everaert, 2012). Moreover, students 
were treated differently, based on their own preferences. These learning paths can serve a different 
kind of students with different learning strategies, motivation and background (Opdecam, Everaert, 
Van Keer, & Buysschaert, 2014). More analytical, autonomous, individualistic and competitive 
students, like the lecture format, because he can decide when he attends class and what he 
prepares. More motivated, sharing, cooperative student like the additional attention he can get 
during the team learning session. Consequently we claim that a particular learning path should not 
be forced to all students or to a specific group of students in particular (for example, the low ability 
students, international students, or the repeating students). Additionally, by providing students the 
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opportunity to choose, they can acquire experience with making choices, that have an impact on 
their way of learning. It might trigger them to reflect on their own learning, and to take this into 
account for future choices.  
Secondly, based on our own experience and research we can state, that we as instructors also 
benefited from this project.  Implementing choice-based learning is not so costly and time consuming 
as expected. By providing students the option, a market-based solution is created, where only 
students who believe in the added value of team learning will be attracted. Every year approximately 
25% of the students enroll for the team learning tutorial. In this way, team learning is a cost-effective 
learning method. The student-teacher-ratio, is off course higher than in de lecture-based section, but 
by offering a choice, this is really reasonable. Moreover, the approach described in the present study 
did not require extensive preparation time for the instructor because the same exercises were used 
as those used in the lecture-based approach, which made it less hazardous to experiment with the 
team learning in the first place. And in the end, the effort of team learning pays itself back. Because 
the instructors reflects his own teaching. He/she gets challenged in the team session by the 
questions and the feedback students provide him/her. In this way, there is in a continues 
improvement of the assignments and the learning material. Moreover, the instructors in the teams 
also reported high satisfaction, because they had a personal contact with students and they learned 
from the students.  
Finally, choice-based learning is also beneficial for the university. As mentioned above, implementing 
two learning paths is not so costly as might expected. Only a small amount of additional funding has 
to been foreseen. While the gains on the other hand are very high, students and instructors are very 
satisfied with the implementation process. And it might increases the succeeding rates. By 
implementing team learning, students who may have a greater need for support and guidance 
benefit from this alternative method.  
Conclusion  
This paper was intended to provide an alternative approach to university teaching. We described a 
choice based learning approach, were students can stipulate their own learning path: team learning 
or lecture-based learning, that has been successfully utilized over a number of years of teaching. By 
providing students a choice, worthwhile benefits can be realized for students and instructors alike 
within different disciplines. This is especially crucial in the light of massificiation in higher education. 
A detailed description of  the implementation process and the characteristics of the learning paths is 
provided in order to encourage and inspire other instructors to consider implementing this method 
into their own learning context. 
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Table 1: The learning activities of students in each learning path 
 
  
  Panel A: Learning activity in the team learning path 
Time 
(min) 
Cumulative 
time (min) 
1. Team leader fills out team report. 5 5 
2. Team members compare their solution of the first exercise and try to come to a 
consensus. Opportunity to call in the instructor. 
15 20 
3. Students listen to the short presentation of the solution of the first exercise by 
the instructor 
7 27 
4. Team members reflect on the solution of the first exercise. Team can come 
back on difficult journal entries. Opportunity to call in the instructor. 
5 32 
5. Team members compare their solution of the second exercise and try to come 
to a consensus. Opportunity to call in the instructor. 
15 47 
6. Students listen to the short presentation of the solution of the second exercise 
by the instructor.   
7 54 
7. Team members reflect on the solution of the second exercise. Team can come 
back on difficult journal entries. Opportunity to call in the instructor. 
5 59 
8. Team members compare their solution of the third exercise and try to come to 
a consensus. Opportunity to call in the instructor. 
15 74 
9. Students listen to the short presentation of the solution of the third exercise by 
the instructor.  
7 81 
10. Team members reflect on the solution of the third exercise. Team can come 
back on difficult journal entries. Opportunity to call in the instructor. 
5 86 
11. Team reflects on the group process and the team leader writes down a group 
score.  
4 90 
 
Panel B: Learning activity in the lecture-based learning path 
Time 
(min) 
Cumulative 
time (min) 
1 Students listen to the solution and the explanation of the first exercise. 25 25 
2 Students listen to the solution and the explanation of the second exercise. 25 50 
3 Students listen to the solution and the explanation of the third exercise. 25 75 
4 After the presentation, students can ask the instructor some questions on an 
individual basis. 
15 90 
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Figure 1: Team report  
Team report: Tutorial 1
Name of the teamleader ………xxxxxxxx………………
Name of the group: 
Group X
Name of the team member: 
Present in 
class?
(Yes/No)
Prepared? 
(Yes/No)
Time spent
at home to 
the 
exercises? 
(minutes)
Time spent at 
home to the 
textbook and 
notes? 
(minutes)
1. xxxxxxxxxxxxxxx Yes Yes 90’ 90’
2. xxxxxxxxxxxxxxx Yes Yes 60’ 90’
3. xxxxxxxxxxxxxxx Yes Yes 60’ 30’
4. xxxxxxxxxxxxxxx Yes Yes 105’ 30’
5. xxxxxxxxxxxxxxx Yes Yes 90’ 120’
Problems? Remarks? Group
Score
Out of
10 
Exercise 1 No problem, only for 
question B couldn't we 
come to a consensus.
This exercise was an easy one. 9.5
Exercise 2 We had a problem with 
‘right of preemption’.
/ 9.5
Exercise 3 This was a very difficult 
exercise. We had 
problems with finding 
the solution for 
questions 4 en 5.
Our group experiences a lot of 
difficulties with this exercise. 
6
Group score for the group process of today? 7.5 10
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Appendix 1: Information on the two learning paths provided in the syllabus  
New approach for the tutorials 
Not every student studies in the same way. To take into account these individual differences, we want to provide two 
learning paths: 
Learning path 1: lecture-based learning  
Students decide themselves whether and when they prepare the exercises. During the tutorial, the instructor will present a 
complete and detailed solution of the exercises. This learning path is similar to the tutorials of the first semester accounting 
course. The tutorials are lecture-based. After the tutorials, the solutions of the exercises will be posted at the online 
learning platform.  
Learning path 2: Team learning  
Students self-select their teams in dyads or trio’s. Afterwards students were put together in heterogeneous teams of five or 
six students per team. Students are required to prepare their exercises before class. During the tutorials, students will pool 
their knowledge together around one table. They discuss and try to discover the correct solution of the exercise. Only if the 
team cannot find the solution, they can ask the instructor for help. When frequently asked questions occur, the instructor 
asks a time-out and provides some explanation to all the teams. After each exercise, the instructor presents the main 
conclusion and provides some tips and tricks, similar to the lecture-based learning.  
Every week, one team member has to fulfill the role of team leader. The team leader is responsible for the group process 
and fills out the team report. In this team report, students have to report on their preparation time and their presence in 
class. All information will be treated confidentially and is solely for research purposes. 
Here are some guidelines helping you to make your choice.  
• Lecture-based learning : 
• You learn most when the exercises and its solutions are presented in detail by the instructor?  
• You are a disciplined student studying the exercises on a regular basis? 
• You like to study on an individual basis? 
• You like to work at your own pace? 
• You like to be guided through the whole solution?  
 
• Team learning:  
• You like to study on regular and fixed points in time? 
• You like to keep up with the learning material during the semester?  
• You learn most by working hard during the semester?  
• You like to work in a team to solve the exercises? 
• You like to confer the exercises with fellow students?  
For implementing two learning paths, there are some additional rules:  
• You have to subscribe to one of the learning paths on the online learning platform:  
o Deadline: xxxx 
• The first tutorial starts at xxxx 
• Once you made a choice for a particular learning path, this learning path stays your learning method for the 
complete semester. Consequently, it is very important to be fully aware of the consequences when making a 
choice. At the end of the semester, we will ask your opinion about the learning path in a questionnaire. Please 
help us to further improve our tutorials by completing this questionnaire.  
 
 
Chapter 5 
161 
Appendix 2: example of an assignment: stock valuation  
Consider the following for the enterprise Emiel inc.:  
1. 15/01/N0 (bank statement of an advance payment): We buy commodities for 150.000,00 
euros, which were exclusively by the supplier produced for Emiel inc. We will receive the 
commodities within three months. De supplier asks us to pay 40.000,00 euro,  in advance.  
2. 15/04/N0: receipt purchase invoice 
3. 20/04/N0: bank statement: payment 
 
Beginning inventory of the stock on 01/01/N1 
 
Raw materials and consumables    
  
X1 40.000,00 EUR 
X2 170.000,00 EUR 
X3 70.000,00 EUR 
X4 120.000,00 EUR 
Work in progress  
  
Y1 15.000,00 EUR 
Y2 105.000,00 EUR 
Finished goods   
  
Z1 80.000,00 EUR 
Z2 40.000,00 EUR 
Z3 680.000,00 EUR 
 
Ending inventory on 31/12/N1 
Stock type Type Pieces 
 
Acquisition 
cost 
Market 
price  
Additional 
manufacture cost 
Information 
Raw 
materials  
 
X1 
X2 
X3 
X4 
800 
200 
600 
100 
65,00 
68,00 
67,00 
70,00 
60,00 
70,00 
71,00 
66,00 
- 
- 
- 
- 
- 
- 
Damaged by storage: -30% 
- 
Work in 
progress 
Y1 
Y2 
500 
200 
35,00 
30,00 
55,00 
75,00 
25,00 
20,00 
- 
- Damaged by fire: 
-55% on acquisition price 
Finished 
goods  
Z1 
Z2 
Z3 
1000 
500 
400 
99,00 
96,00 
94,00 
110,00 
100,00 
93,00 
- 
- 
- 
- 
- 
- 
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Question A: 
Give the journal of the stock evolution (stock changes and the depreciation of the stock). 
 
Consider:  
01/01/N2: Beginning of the stock:   1.000 pieces @ 5   EUR/piece 
04/10/N2: Sale:    600 pieces @ 9   EUR/piece 
15/11/N2: Purchase:    1.500 pieces @ 6   EUR/piece 
1/12/N2: Sale:     700 pieces @ 10 EUR /piece 
11/12/N2: Sale:    500 pieces @ 11 EUR /piece 
12/12/N2: Purchase:     2.000 pieces @ 3 EUR/piece 
23/12/N2 Sale:      1.500 pieces @ 12 EUR/piece  
 
Question B:  
1. Assess the stock inventory on 31/12/N2 with: FIFO method and LIFO method 
2. Journalize the stock evolution 
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A. Stock evolution
# Date nr Debet Credit
1 15/01/N0 36000 40.000,00
@ 55000 40.000,00
2 15/04/N0 60400 150.000,00
@ 36000 40.000,00
44000 110.000,00
3 20/04/N0 44000 110.000,00
@ 55000 110.000,00
4 31/12/N1 30001 8.000,00
60902 156.400,00
60903 29.800,00
60904 113.400,00
@ 30002 156.400,00
30003 29.800,00
30004 113.400,00
Increase stocks raw material X1 60901 8.000,00
32001 2.500,00
71202 99.000,00
@ 71201 2.500,00
32002 99.000,00
33001 19.000,00
33002 8.000,00
71303 642.800,00
@ 71301 19.000,00
71302 8.000,00
33003 642.800,00
5 31/12/N1 63100 12.060,00
@ 30903 12.060,00
6 31/12/N1 63100 5.800,00
@ 32901 2.500,00
32902 3.300,00
B. FIFO / LIFO
1 31/12/N2 60940 1.400,00
@ 34000 1.400,00
2 31/12/N2 34000 300,00
@ 60940 300,00
Advance payments on stock purchases
(depreciation stock)
Increase (+) in amounts written of stocks
Booked amouns written off work in progress Y1 
Stocks raw materials X1
Advance payments on stock purchases
Increase stocks finshed goods Z1
Increase stocks finshed goods Z2
Credit institutions 
(Advance payments)
Credit institutions 
Purchase good for resale 
Suppliers
(Invoice)
Suppliers
Stocks, goods for resale 
(stockvaluation FIFO)
stocks, goods for resale 
Decrease of stocks, goods for resale closing stock
Stocks finished goods Z3
(raw material)
Stocks finished goods Z2
Stocks raw materials X2
Stocks raw materials X3
Stocks raw materials X4
(Payment invoice)
(goods in progress)
(finished goods)
(stockvaluation LIFO)
Increase of stocks, goods for resale closing 
Stock work in progress 
Booked amouns written off work in progress Y2 
Booked amounts written off raw materials (-) X3
Increase (+) in amounts written of stocks
(depreciation stock)
Decrease in stocks, raw material X2
Decrease in stocks, raw material X3
Decrease in stocks, raw material X4
Decrease in stocks, goods in progress Y2
Decrease in stocks, finished goods Z3
Stocks goods in progress Y1
Stocks finished goods Z1
Increase stocks goods in progress Y1
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Additional clarification 
3) Mind! On 31/12/N0 there is a stock inventory and stock changes has to be journalized
4) Mind! Stock changes of raw materials and goods for resale are journalized by 609
Stock changes of goods in progress and finished goods are journalized by 71 
Mind! If the market price is lower than the acquisition cost, than firms assess the invenroty 
on the basis of its market value (Lower of cost or market)
5) total acquisition costs 40.200,00
Deprecitation 30,00%
12.060,00
6) Acuistioncost Y1 35,00
Additional costs Y1 25,00
Total cost  Y1 60,00
Marketprices 55,00
Depreciation 5,00
Pieces 500,00
Total depreciation Y1 2.500,00
Total Acquistion cost Y2 6.000,00
Depreciation X 55,00%
Total Depreciation 3.300,00
FIFO
Total
Date Pieces Price per piece FIFO
01/01/N2 Beginning Inventory 1.000 5,00 5.000,00
04/10/N2 Sale (600 pieces) -600 5,00 -3.000,00
15/11/N2 Purchase 1.500 6,00 9.000,00
1/12/N2 Sale (700 pieces) -400 5,00 -2.000,00
-300 6,00 -1.800,00
TOTAAL: -3.800,00
11/12/N2 Sale (500 pieces) -500 6,00 -3.000,00
12/12/N2 Purchase 2.000 3,00 6.000,00
23/12/N2 Sale (1500 pieces) -700 6,00 -4.200,00
-800 3,00 -2.400,00
TOTAAL: -6.600,00
31/12/N2 Ending Inventory 1.200 3,00 3.600,00
Stock evolution -1.400,00
LIFO
Total
Date Pieces Price per piece LIFO
01/01/N2 Beginning Inventory 1.000 5,00 5.000,00
04/10/N2 Sale (600 pieces) -600 5,00 -3.000,00
15/11/N2 Purchase 1.500 6,00 9.000,00
1/12/N2 Sale (700 pieces) -700 6,00 -4.200,00
11/12/N2 Sale (500 pieces) -500 6,00 -3.000,00
12/12/N2 Purchase 2.000 3,00 6.000,00
23/12/N2 Sale (1500 pieces) -1.500 3,00 -4.500,00
31/12/N2 Ending Inventory 400 (01/01) 5,00 2.000,00
300 (15/11) 6,00 1.800,00
500 (12/12) 3,00 1.500,00
TOTAAL: 5.300,00
Stock evolution 300,00
  
 
